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JOHN HALL & CO. CUPOLA BRICKS 
OF STOURBRIDGE, LIMITED, 
STOURBRIDGE, ENGLAND. ORDINARY AND PATENT 
Maoufactarers of PO LA U R N ACES. 
FIRE BRICKS, BLAST 
FURNACE BRIGKS AND JOHN R. FYFE &Co., 
CUPOLA BRICKS. SHIPLEY, Yorks. 


if 


FERRO-VANADIUM., « « FERRO-TITANIUM. 
SILICO-MANGANESE (22/70 & 1 %; 2 %, 8%, Carbon Maximum. 
FERRO-SILICON 25 %, 50 %, 75 % Silicon 
FERRO-CHROME % or. & 1 % up to 8/10 % Carbon 


ALUMINIUM 98/89 % Purity. Jn Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIO ALLOYS. 


EVERITT & CO., 20-cHArEL ST., LIVERPOOL. 


Telegrams: “ PERSISTENT.” Telephone No. 1134 @ lines). 


(PATENTED) 


“BRABY’S BALANCED BARROW.’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity ic 25 per cent. 
aoater ion the codinaly aa yet it can be wheeled with half labour, and can be emptied much more oa" Itisa 
ertectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY STEEL 


& PLATES up to 15 FEET LONG. 
RANGE of GAUGES a. 
RANGE of WIDTHS 12 to 6s ta 


60 im. 


The “B.B.B, 


BRABY caivaniset corragatoaS TEEL 
SHEETS : 


“EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., ‘mins, ‘Petorshitt Resa, GLASGOW, 


Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow, 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 


FOREIGN GOVERNMENTS. Teleg.~-*‘ Braby, Glasgow.” 


A NEW STEEL BARROW 


BRABY STEEL 
ROOFS and BUILDINGS. 
BRABY STEEL | 
SASHES, 
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s PAGE. NAME. ADDRESS. TELEGRAPHIC ADDRESS. TELEPHONE NO. 
| Alldays & Onions, Ltd. ~ Birmingham Alldays, Birmingham ..| 28 Victoria 
853 | Anglo-Mexioan ean Petroleum” Products 00., Finsbury Court, ‘Finsbury Pavement, Mexproduct, Ave.. London City 2704 
3514381 Boam, Joseph, Lta. oot Street, .. ° «+| Boam, Leicester, 399 os ..| Central 399 
ii. Braby, F. & Co., Ltd.. ..| Petershill Road, Glasgow Braby, Glasgow .. 
c. iii. | Bradley, T. & & Sons, Ld. Darlaston . ..| Bradley, Darlaston . 
% 400 | Bridge, D. & Co., Ltd. ‘8 ..| Castleton, Manchester .. is ..| Coupling, Castleton, Manchester ..| 25 Rochdale 
Britannia Foundry Co. --| Coventry .. Stoves, Coventry .. 
349 British Co., ‘a 109, Victoria Street, CE. Cryolite, London . ..| 4315 London Wall! 
ay 350 | British Binderit Co., Lid. .. y: ..| Wharf Road, Wandsworth, 8. ve ..| Bindercomp, Wands., London . ..| 994 Putney. 
iv. | Buckley & Taylor, Castle Iron Works, Oldham Engines, Oldham .  ..| Oldbam No, 8 
399 Burn, J. & C os on ..| Small Heath, Birmingham... ..| “ Requisites,” Birmingham 
x, 395 | Celtic Collieries, “Ltd, --| Cardi? .. ..| Output, Cardiff .. pe ..| 4640-1 Cardiff 
353 | Cumming, William, & Co.,Ltd. .. Maryhill, Glasgow Prudence, Glasgow .. ..| P.O. M. 25 
4 395 Davidson & Belfast ..| Sirocco, Belfast .. ..| 4341 Belfast 
347 | Davies, T ..| West Gorton, Manchester ..| Tuyere, Manchester ..| 70 Openshaw 
13584 393 | Evans J., & Co. --| Manches' Ladles, Manchester. . 2297 
C.ii. | Everitt & Co. .. 40, Chapel Street, Liverpool .. Persistent, Liverpool (3 
nes 
399 & Steel oe --| 5, Fenchurch Street, E. ee .. Frodair, London... ee 
C.ii. | Fyfe, J. R. & Co. ..| Shipley, Yorks .. .| Brick, Shipley «so we-~—Ss we | 59 Shipley 
Glasgow Patent Moulders Blacking --| 26, Flé B rt Dundas, Glas ow | Moulders, Glasgow 
346 Goldendale Iron Co., Ltd. Goldendale, Tunstall, Statfs 
354 Gray, Thomas, E.,&Co. Lincoln's Inn Fields, Kingsway, Papplewick, London ..| 1193 City 
Hall John & Co, (Stourbridge), Ltd. ..| Fire Clay Works, ‘Stourbridge Hall, Stourbridge .. .. —..| 55 Stourbridge 
Hislop, R. & G --| Paisley . Gas, Paisley 881 Paisley 
351 | Keith, James, & Blackman, Co., Ltd. --| 27, Farrin Avenue, London ..| James Keith, London . .|6194 H’lb’rn (4 lines) 
a 351 King Bros. (Stourbridge), Ltd. ..| Stourb: bridge ..| King Bros., Stourbridge .. “a _ 
London Emery Works Co., Ltd... --| Park, Tottenham Naxium, London . ..| £9 Tottenham 
394 Lowood, J. Grayson, & Co., Ltd. Deepear, nr. Sheffield Lowood, nr. Sheffield ..| 18 Stocksbridge 
Mansergh, T. E --| Wheathill Charcoal Works, Salford .| 
398 | Marshall,H.P.,&Co. Leeds specialty, Leeds .. .. 1909 Leeds 
Metalline Cement Co. .-| 112, Bath Street, Glasgow .| Glasgow . ..| 201Y2 Douglas 
4 400 | McNeil, Chas. ..| Kinning Park, Glasgow . is : || MeNeil, Glasgow ..| X 155 
355 Midland Ironworks ewark) ‘Ltd. ..| Newark-on- rent, Notts. Midland Ironworks, Newark _.| No. 55 
356 Moorwood, F. C. ..| 7, East Parade, Sheffield ..|Morod, Sheffield .. ..| 4318 
398 Naish & Croft .. ee ee oa --| 141, Whitehead Road, Aston Manor a — res 
398 | Olsen, William. . --| Cogan Street, Hull ..| Wm. Olsen, Hull .. ..| Nat. 1184 
353 | Phillips, Charles D. .. -.| Newport, Mon ..| Machinery, Newport 
C.1ii. | Phillips, J. W. & C. J. wd 2, Colles e Hill, E. ..| Colloquial, London .. ..| 10112 Central 
Portway, Chas.. & Son ..| Halstead, Essex . Portway, Halstead ..| 10 Halstead 
357 | Robson, E. Capper & Co., Ltd. .. --| 4, North Road, adtioaten | Capper, Darlington oe ..| 2405 National 
Samuelson & Co., Ltd. ..| Banbury .. .| Samuelson, Banbury ..| 17 Banbury 
398 | on, & Sons, Ltd. --| Hadl ey Sal | Sankey, city. 
versteen oe ++| 14 Vi it. London, Ottolows on. ee ity 
$45 | Standard Sand Go, Ltd. con Standard'Sand Co,, itansficia 201 Mansfeld 
349 | Stewart, «. ‘ ..| London Road Iron Works, Glasgow | Stewart, Glasgow .. 
va. n ) 
352 Thwaites Bros., Ltd. . .-| Bradfo Bradford & 3460 Brdf’d 
354 Universal Machinery Corporation, ..| 326, Street, E.c.. Tooleraft, London.. .. ../3763 London Wall 
alco, os os --| 53, Newton Street, Birmingham ..| Walco, Birmingham | Central 330: 
400 | Whittaker, W, & Sons, Ltd... ..| Oldham eers, Oldham ..| 83 
361 Wilkinson, Thos., & Co., Ltd. ..| Middlesbrough .. Blacking, Middlesbro” .. 419 
353 | Williams, J. (Birmingham Sand), Ltd Birmingham... 


MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us to 
all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 
Needs no ‘Grinding or Milling, and is ready for the Moulder. 


WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., Ltd. 
Mansfield, NOTTS. 
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GOLDENDALE CYLINDER IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


Dense with close grey fracture. . 


Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


Easy to Machine. 
Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 


3. 
4, 
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FOUNDRY 
LADLES. 


Are the Specialities of 


DAVIES SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


And the 


Telegrams—‘* TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


London Agents: Murphy, Stedman & Co., Lid., 180, Gray’s Inn Road, London, W.C. 


a2 
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We are makers of all kinds of 
Foundry Plant :— 


Climax Rapid Cupolas, 
Climax Roots Blowers, 
Core Ovens, Fans, 
Moulders’ Tools and 
Bellows, Furnaces, 
Cranes, 


Overhead Trackways, 
ETC:, ETC: 


The annexed illustration represents one of 
our Motor Driven Duplex Fans. 


One of our Customers, in placing 
a repeat order, wrote in refer- 
ence to this fan as follows: 

“ The old fan has been running for over seven years, and has done its work 
‘‘in a most efficient manner without costing us a penny for repairs, which is a 


‘very creditable performance considering that before we had it we very rarely 
“could get a fan to run for more than twelve months without overhauling.” 


WE ARE PREPARED TO QUOTE FOR ALL FOUNDRY REOUISITES. 


ATTENTION IS DIRECTED TO ALLDAYS 


NEW IMPROVED CLIMAX 
RAPID CUPOLAS. 


THEY ARE MADE IN ALL SIZES FROM 
4 TO 20 TONS PER HOUR MELTING 
CAPACITY, WITH OR WITHOUT RE- 
CEIVERS, SPARK ARRESTERS, CHARGING 
PLATFORMS, HAND HOISTS, OR ELEC- 
- - TRICALLY DRIVEN HOISTS. - - 


ALLDAYS & ONIONS CO. 


DEPARTMENT ‘‘B,’’ 


Great Western Works, BIRMINGHAM, . 


AND AT 
58 HOLBORN VIADUCT, LONDON, E.C. 


| 
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LIGHT CAR FITTINGS, 


WW NUMBER PLATES, MOTOR RADIATOR HEADS, 
Aluminium Ingots, Sticks, JIGS, PULLEYS, VULCANIZING MOULDS, GRAM- 
Granules, Sections, Tube, OPHONE ARMS, DOOR FURNITURE, Etc., are 


Wire, Alloys, Powder, &c. among the light and economical castings produced in 
produced by 


THE BRITISH ALUMINIUM. 


ALUMINIUM Co., Ltd., 


109, Queen Victoria St., London. Write for ‘‘ Hints on Casting”’ (free). 


_ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 


Complete 
Satisfaction | 


Guaranteed 


Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITB FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, GLASCOW. 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


WALKER, EFFINGHAM ROTHERHAM. 


Our Specialite is Studying Special 
KINDLY HAND US YOUR ENQUIRIES. 


% Registered Trade Marke 
+ 
A 
| 
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ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 


THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT” is the sand binder of proved reliability and is the most 
economical and efficient sand binder extant. 

“BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 

“BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 

“BINDERIT” readily dissolves in cold water. 

“ BINDERIT” can be used with every kind or variety of sand and is 
used for sand mixes for steel, iron or non-ferrous castings. 

“BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“BINDERIT”’ Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., 
Telegrams: 


BINDERIT WORKS, “BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD, 


WANDSWORTH, S.W. Telephone: 994 PUTNEY. 
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KEITH-BLACKMAN 
Forge and Cupola Fans 


maintain a steady pressure free from 
pulsations. 


The efficiency is high, ard construction 
robust, ensuring good service. 


Suitable for pressures up to 30in. W.G. 
Very economical in power. 


A power saving of over 50 per cent. 
has been frequently effected by 
the use of these Fans. 


CAN WE SEND PARTICULARS ? 


James Keith & Blackman 


Co., Ltd., 


27, Farringdon Avenue, LONDON. 


SILICA SAND 


For Furnaces, 
Moulding and 
Grinding, etc. 


JOSEPH BOAM, Ltd., 
LEICESTER. 


FIRE BRICKS « GLAY 


CUPOLA BRICKS. 
BEST QUALITY. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


35, Silver Street, 


BLACKING IRON AND STEEL FOUNDRY REQUISITES. 
PLUMBAGO 

BLACK LEAD 
~CHAPLETS = 
THOMAS WILKINSON & ~ 2 RAW ROPES 


CORE GUM &c. 


MIDDLESBROUGH. SILVER SAND AND THAMES LOAM. 
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FOUNDRY 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 


STEAM HAMMERS, 
FORGE PLANT. 
RooTs BLOWERS, 

“RAPID” CUPOLAsS, 


FOUNDRY PLANT, 


AND FANS. 

HIGH SPEED ENGINES THWAITES Bros.. 
Ltd., 


FORCED LUBRICATION 
A SPECIALITY. 


THE BRADFORD’ PATENT 


BRADFORD. 


LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. | 


Office— 
96 & 98, Leadenhall Street, E.C. 


A 


FANS AND BLOWERS AND OTHER FOUNURY 
MACHINERY FOR SALE. 
BARGAINS FOR PROMPT CASH. 


No. - Root’s Blower “‘ Acme” for 20 smiths’ fires. 
One ditto, with hi 


14” Schiele patent Blast Fan. 

patent Fan for 50 smiths’ fires. 

New Roots pattern ~~ , 6. 

Sfient Blo Fans, ? and 9” discharge, and New, 3° and 4°, 


discharge 
Ball Mill drem, 2’ 8” outside by 1’ 7” wide. 
Improved rtable wpe and for fixingin wall, 
diameter UN ERGEARE LOAM MILL, with stationary pan. 
CHARLES D. PHILLIPS, 


EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON, 


JOHN WILLIAMS 
(BIRMINGHAM SAND), Ltd., 


ICKNIELD SQUARE WHARF, BIRMINGHAM. 
ESTABLISHED OVER A CENTURY. 
SUPPLY 


FOUNDRY SAND 


To the Requirements of all Users. 
Also ROLL SAND of all descriptions ready for use. 


in the running 


of your factory or works. 


MEXICAN 
FUEL OIL 


cheaper and better 
than any other fuel 
for industrial furnaces. 


LARGE AND CONSTANT SUPPLIES 
OFFERED ON LONG TERM CON- 
—TRACTS AT FIXED PRICES.— 


Fuel Oil Tadustrial Furnaces.” 


ANGLO-MEXICAN 
Petroleum Products, Co., Ltd., 


Fuel Oil (UK) Dept., 
FINSBURY COURT, LONDON, E.C. 


WILLIAM CUMMING &CO.LTD.. 


Also 
THE WELL-KNOWN BRANCS 


FOR ‘©IMPERIAL”’ 


BLACKING 
PLUMBAGO ‘*VULCAN”’ 
BLACK LEAD ‘*CROWN’”? 
CORE GUM 
COAL DUST 


Established 1840. 


Write for Quotations, 


WORKS— 
Kelvinvale 
Sunnyside Blacking Mills, Falkirk, 
oid Packet Wharf, Middlesbrough, 
Albion, West Bromwich, 
Whittington Biacking Milis, nr. Chesterfield. 


Telecravhic Address 
Prudence, Glasgow. 
Cummin: Blacking Mills, Camelion. 
Cumming, Whittington, Chester field, 
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Thwaites’ Roots Blower, 11}” discharge. _———— a 
“B” Roots Blower by Alldays. 
Foundry Blowing Fan, 86° impeller, 19° discharge, also 93° round : 
outlet to fit on same. CE i 
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Contractors to 


War Office. 


8 & 4, LINCOLNS INN FIELDS, 
KINGSWAY. LONDON, W.C, 


LOWEST PRICES FOR— 


Best Washed Welsh Foundry Cokc. 

Best Durham Foundry Coke. 

Special Brass Foundry Coke. 

Best Quality Ground Ganister. 

Nottinghamshire Red Sands. 

Rolled Sand & Facing Loam. 

Pure Plumbago. 

Limestone. 

Smith’s 
Breeze. 


Lancashire 
Foundry Coke. 


Best Yorkshire Steel 
Coke. 


Derbyshire Foundry Coke. 
Worcestershire Red Sands. 


Superfine French and Belgian Sands 
> (unequalled for Brass and Aluminium). 


Coal Dust. 


oe Anthracite, Steam and House Coal. 


Smokeless Welsh Steam Wagon Coal. 


Telegrams—" Papplewick, L-ndon.” 
Telephone—1193 City. 


Which will pay for itself 
in six months. 


COMPLETE PATTERN SHOP PLAN 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS. 


1265 Universal 
Wood Workers in 
actual operation. 


500 of this num- 
ber built and sold 
in one year. 


Made in 7 different 
sizes and for any 
particular purpose. 


COMPLETE LINE OF 
woop WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Selling 


The Famous Universal Wood Worker. 


Our Famous Uni- 
versal Wocd Worker, 
when equipped with 
all possible attach- 
ments, stands com- 
plete as aband saw, 
jointer, saw table, 
single spindle 
shaper, two spindle 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


UNIVERSAL MACHINERY CORPN. LTD., “saoreoron LONDON, E.C. 
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THE FRONT RANK 


IS WHERE YOU DESIRE YOUR PRODUCTS TO BE. 


This can only be now maintained by efficient and labour saving equipment. 


MOULDING SAND MIXER. 


For Belt or Electric Motor on extended frame. 


1. Substantial design. 5. Bevel gearing not employed. 
Ball Bearings in dust proof 6. Prepared sand discharged in a 
housings. 


homogeneous heap’ under 
3. Mixing parts of Ferrodised steel, machine. 


which lasts for years. 


4. Old and new sands thoroughly 7. Does not shower it in a circle 
mixed, aerated, tempered, and causing the coarser grains to 
rendered highly plastic with- fall on outside of heap, making 

out previous milling. hand mixing necessary. 


SIZES. 23. 5 AND 10 TONS PER HOUR AND UPWARDS. 


THE MIDLAND IRONWORKS (NEWARK), Lip. 


NEWARK-ON-TRENT, NOTTINGHAMSHIRE. 
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“FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 

FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 

FOUNDRITE leaves CORES perfectly porous and does not shrink. 

FOUNDRITE has been “found right’’ for all Sand binding in the Foundry for 
all purposes. 

FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “FOUNDRITE.” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address—"* MOROD, SHEFFIELD." Telephone 4318, 


F. C. MOORWOOD & Co., 7, East Parade, SHEFFIELD. 


FOUNDRY EXPERTS. 


A & 
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Built in Four Sizes of 4 1, 2 and3 Tons Capacity. 
Various sizes of Plant have been Supplied to the following :— 


JOHN SPENCER & SONS, ‘La, “Newcastle 1-2 ton T. SUMMERSON & SONS, Ld., 


PATENT OIL-FIRED CONVERTER 
For STEEL CASTINGS and ALLOY STEELS. 


DARLINGTON FORGE Co., Ld., Darlington 2-3 ton NEW SOUTH WALES GOVT. RAILWAYS 1-1 ton 


THOS. FIRTH & SONS, Ld., Sheffield- - 1-3 ton HOLMAN BROS., Ld., Camborne - 1-1 ton 
ARMSTRONG, WHITWORTH a Co., Ld., SPRINGFIELD STEEL Co., Ld., Glasgow 1-2 ton 
Manchester - 1-2 ton CATTON & Co., Ld., Leeds ° ° = 1-2 ton 


Darlington 1-1 ton 


KAYSER, ELLISON & Co., Ld., Sheffield 1-2 ton E. COTTAM & Co., Ld., Rotherham - = 1-1 ton 

1+} ton CRUIKSHANK & Co., Ld., Denny, N.B. - 1-} ton 
J. HOPKINSON & Co., Ld., Huddersfield 1-2 ton LAKE & ELLIOTT, Ld., Braintree - = 1} ton 
THE DAIMLER Co., Ld., Coventry - - 4} ton HOLCROFT’S STEEL FOUNDRY Co., Ld., 


WOLSELEY MOTORS, Ld., Birmingham - 1-1 ton Bilston - 1-5 ton 
1-} ton Ete., Ete., 
NEW ZEALAND GOVT. RAILWAYS = 1-1 ton And several repeat orders. 


The “Stock” Oil-Fired Converter; Charging Position. 


SPECIALLY SUITABLE FOR LIGHT AND INTRICATE CASTINGS. 


This Converter Process approved by the Admiralty and War Office for the Manufacture of 


FULL PARTICULARS AND INFORMATION FROM 


“A” QUALITY & FLUID PRESSURE STEEL CASTINGS. 
ALSO FORGED LYDDITE AND CAST STEEL SHELL. 


AUTOMOBILE CASTINGS, CAST STEEL WHEELS. ETC.. ETC. 


E. CAPPER ROBSON & CO.. LIMITED. 
1, North Road, DARLINGTON. 


Sole Agents for THE STOCK CONVERTER CO., LTD. 
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FOUNDRY LADLES 


OF ALL KINDS AND FOR ALL PURPOSES. 


From 28 LBS. 
50 TONS. 


ASK FOR PRICE LIST. 


JAMES EVANS & CO.. 


BRITANNIA WORKS. 
BLACKFRIARS. 


MANCHESTER. 


TELEGRAMS “ LADLES, MANCHESTER,” 


TELEPHONE 2297 CENTRAL, MANCHESTER. 


| 
ze 
a 
| 
5 
=U, IN q 
SSS 
| 
a 
EVERYTHING FOR THE FOUNDRY. 


Che Foundry Crade Journal 


AND PATTERN-MAKER. 


THE OFFICIAL ORGAN OF 


THs BRITISH FOUNDER YMEN'S ASSOCIATION. 


“Vol. 17. J ULY, 


PUBLISHED THE FIRST WEEK IN EACH MONTH. 


Subscription Terms: 7s. 6d. per annum, post free. 


To place the “Journal ’’ within the reach of Working Moulders 
and Pattern-makers, the Proprietors will accept —e, not 
less than three in number from one shop, at the reduced rate of 5s. 


per annum, such order to be countersigned by the superintendent or 
foreman, 


All communications to be addressed to the Editor, or to the 
Publisher, as the case may be, of 
The Foundry Trade Journal 
165, Strand, "London, W.Cc. 


WE INVITE PRACTICAL ARTICLES ON 
IN ALL [TS BRANCHES, WHICH WILL BE PAID F M 


8s. 
SHOULD BE WRITTEN ON ONE SIDE OF THE PAPER ‘ONLY. 


BRITISH FOUNDRYMEN’S ASSOCIATION. 
LIST OF SECRETARIES— 


General Secretary: E. A. Pilkington, Cottesmore, Oakham. 
Manchester : A. Harrison, 705, Manchester Road, ‘Castleton. 
Birmingham : Cc. Grindlay, 39, Copeley Hill, Erdington, 


Birmingham. 
Sheffield wna District: J. Dickinson, 157, Abbeyfield Road, 


Pitsmoor, Shefiield. 
Scottish; J. Macfarlane, 3, Sharrocks Street, Ibrox, Glasgow. 
London: Alexander Hayes, 165, Strand, London, c. 
Halifax: J. Robinson, Gibraltar Road, Halifax. 
Newoastle-on- Tyne: H. A. J. Rang, Cleveland Road, North 


Leicester and District: S. H. Russell, Bath Lane, Leicester. 


Contents. 


Notes and Comments 

Training of Foundry 

Continuous Casting of Rods 

Free Carbon in Cast Iron 

Precision in Cupola Operation . . ~ 
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‘NOTES. AND COMMENTS. 


Possibilities of Malleable Cast-Iron. 


We have no hesitation in claiming that the possi- 
bilities of malleable cast-iron as an engineering 
material, in competition with mild steel (forgings in 
some cases and castings in others), is very imperfectly 
appreciated. Why this should be so is not difficult 
to understand, for the ‘‘ malleable ’’ side of the iron- 
foundry trade has been the last to come out of its 
shell and allow itself to be talked about by engineers 
and other users. Discussing the subject of motor-car 
manutacture recently, Mr. L. H. Pomery, before the 
Institution of Automobile Engineers, remarked that 
the external finish of steel castings was a weakness 
in that class of work, and that malleable cast-iron 
certainly scored in that respect; when dealing with 
steel and malleable castings from the same pattern 
the two metals were quite easily identified. The chiet 
complaints in regard to malleable-iron castings, he 
said, were occasional hard batches and perpetual delay 
in delivery; but its physical characteristics were very 
good, and there seemed no reason why it should not 
be a good material for road wheels and compete with 
steel castings all round. 

The delay in the delivery of malleable-iron castings 
appears inseparably associated, in the minds of buyers, 
with orders for that material; and there is no doubt 


-that delays are all too frequent and tend to divert 


orders to more readily obtainable material. Malleable- 
iron castings labour under the difficulty of requiring 
anything up to about 14 days for the complete pro- 
cess of production if Reaumur or European practice 
is followed, and somewhat less for the blackheart or 
American process; whereas steel castings can be de- 
livered in two or three days from commencing the 
work. The trouble of hard batches and irregular re- 
sults, however, is not inherent in the process, but 
arises merely from bad: practice or poor materials. 
There is probably no metallurgical process in greater 
need of systematisation than the ‘ malleable’’ pro- 
cess; for the vital change that forms the essence of 
the process may be checked or prevented by several 
causes that may not be obvious to even a very observ- 
ant man. In the first place, the regulation of the 
composition of the iron is far more important than 
most small founders realise. There are certain limits 
within which the composition may vary without affect- 
ing the normal process of annealing or malleableising ; 
but to trespass beyond those limits is to incur diffi- 
culty in completing the process without excessive tem- 
perature or time of annealing—if the process is com- 
pleted at all. Yet there are numbers of malleable- 
iron founders who but rarely have their raw material 
analysed, preferring rather to rely on the name and 
reputation of a brand. As regards annealing ore, also, 
the vaguest idea of the composition and functions of 
the ore as a decarburising medium are held by many 
users, and it is no uncommon thing to find batches of 
work being spoiled and deliveries delayed by reason 
of annealing a high-sulphur iron in an ore which skins 
over the castings and, by thus sealing them in, pre- 
vents the very function which the ore is supposed to 
perform.. 
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In some classes of founding the chemist may find 
little useful employment, but in the malleabie-iron 
work of the future he must pay an important part, 
even if only as a periodical consultant to check the 
materials; and the scientific regulation of tempera- 
tures also must be accepted as an essential if the pro- 
cess is to compete with its rivals on a large scale. 

We admit candidly that there are “ malleable ’’ men 
who can gauge the temperatures of annealing and 
control the process with an almost scientific accuracy ; 
but that ability is the result of long experience and 
training which others who work at the trade have 
not been able to acquire. Malleable-iron founding will 
come to its own, but only by operating on comprehen- 
sive and systematic lines, controlled by those aids 
which almost every other metallurgical process has 
enlisted. 


Casting Pure Copper. 

The difficulty which has in the past been associated 
with the casting of pure copper lies in the fact that 
since the addition of any other metal, even in ex- 
tremely small quantity, lowers the electrical conduc- 
tivity, the use of the customary non-ferrous foundry 
deoxidisers is prohibited. Copper, as is well known, 
is difficult to cast pure, owing to oxidation and the 
inclusion or absorption of the oxide by the molten 
copper itself. This oxide can be removed by the 
addition of small quantities of silicon, magnesium, 
manganese, aluminium, phosphorus, zinc, and other 
metals, but almost inevitably some of the addition 
remains and impairs the conductivity of the copper. 
One maker of these castings recently claimed that 
he was obtaining 95 per cent. conductivity, using a 
copper-aluminium alloy as a deoxidiser, and that he 
never found more than a trace of aluminium remain- 
ing in the metal. If this is the case the results are 
certainly very good. 

Magnesium, belonging to the same class of metals 
as aluminium, and also having a very strong affinity 
for oxygen, is another suitable deoxidiser for copper, 
subject to the same objection above mentioned. About 
2 oz. of this metal is generally used to 100 lbs. of 
copper, and should be introduced into the molten 
metal by pushing it under the surface with tongs or 
other suitable appliance, then thoroughly stirring 
the whole. A good covering of charcoal is used to 
protect the metal from the atmosphere. 

When silicon is used it is introduced in the form 
of silicon copper (Cu. 90—Si. 10), and about 1 Ib. of 
the alloy is added to 100 lbs. of copper. In order 
to leave as little as possible of the additional or 
deoxidising metal in the copper to affect its conduc- 
tivity, however, the amount should be proportioned 
to the extent of the copper oxidation—a difficult and 
almost impossible matter in the absence of analysis, 
unless careful experiments are made. 

The affinity of boron for most elements except 
copper has led to the use of a boron compound as a 
deoxidiser for copper. Dr. E. Weintraub, of the 
West Lynn Research Laboratory of the General 
Electric Company, U.S.A., while experimenting on 
the production of pure boron, conceived this use for 
it, since boron appears to have no affinity for copper. 
He found that the addition of about 0.1 per cent. of 
amorphous boron or boron sub-oxide to copper gave 
a cast bar which had 94 per cent. conductivity of 
Matthiessen standard. A simplification of the pro- 
cess was to employ a boron flux instead of the true 
sub-oxide, as it was found that any material which 
contained boron in a state of oxidation below that of 
boric anhydride was suitable. Boron sub-oxide is 
produced by reducing boric anhydride with mag- 
nesium, aluminium, or an alkali metal, and- chemi- 
cally treating the reaction product. But for the 
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purpose in question it-is not necessary to treat the 
product, as the excess of boric anhydride and of 
magnesium borate outside of the boron sub-oxide is 
found to be useful in diluting the active agent 
boron, while at the same time not having any harm- 
ful effect on the copper. The use of 0.75 to 1.00 per 
cent. of this boron sub-oxide flux is equivalent to 
0.08 to 0.10 per cent. of the boron sub-oxide. 

Boron fluxes have since the time of Dr. Wein- 
traub’s discovery come into regular use, with admir- 
able results, though the process does not yet appear 
to be commonly adopted. As regards the method of 
using the material, the flux can be added to the 
copper in different ways. The method in the Lynn 
Foundry is to mix half of the boron flux to be added 
with charcoal, put it on the bottom of the pot, and 
melt the copper. When the copper has reached the 
necessary temperature, the pot is taken out, the slag 
skimmed off, and the second half of the boron flux 
added and thoroughly stirred in. After a minute or 
so the slag comes up to the surface in the form of 
fused lumps and is skimmed off, and the melt is cooled 
down by adding gates or risers until the proper pour- 
ing temperature is obtained. | When reverberatory 
furnaces are used, the procedure usually followed is 
to put the flux in the ladle pot on the bottom, pour 
the copper over it and stir thoroughly with a graphite 
stirrer. The flux is ground up into coarse grains and 
used as required to give the necessary boron content. 

The best possible results are not obtained by the 
correct use of a deoxidiser alone, for the method of 
gating and running the casting is an influential 
factor. The density of the metal affects the elec- 
trical resistance, and hence to cast in such a way 
that the metal does not set thoroughly dense is to 
lower the conductivity. Hard-drawn copper has very 
high conductivity, on account of the closeness of its 
structure, and while the same denseness cannot be 
obtained by casting alone, a properly fed casting with 
a good head gives a much better result than one 
which is badly run. Possibly casting under mechani- 
cal pressure would give the desired result but 
97 per cent. appears to be the highest obtained in 
ordinary practice, while in some classes of castings, 
and when using foundry scrap copper, it is not prac- 
ticable to guarantee much more than 90 per cent. of 
conductivity. 


MANUFACTURE OF CHARCOAL.—The Board of 
Agriculture has issued an interesting leaflet dealing 
with the manufacture of charcoal. It states :—‘‘In 
consequence of the war the demand for charcoal, both 
for heating purposes and for ammunition, has 
already greatly increased, and it is probable that it 
will remain high as long as hostilities continue. There 
is no difficulty in manufacturing charcoal in kilns; 
the initial expenditure is small, and the amount of 
skilled labour required is not very great, while wood 
which might not otherwise be utilised is turned to 
account. It would be unwise, however, to attempt 
to make charcoal without ‘some skilled labour, and, 
although it has been found possible in an emergency 
to employ 20 to 30 unskilled men under a skilled 
charcoal-burner and a good foreman, there are some ° 
operations which only a trained and experienced man 
can efficiently perform. _Details are given of the site 
for the kiln, the covering and firing of the kiln, 
regulation of the burning, opening the kiln, and the 
yield of charcoal. With regard to financial return, 
the Board says that ‘‘In normal circumstances, char- 
coal in large consignments sells at from £2 to £2 10s. 
per ton on rail, while for small quantities (say, two 
or three tons), such as are used for drying hops in 
the South of England, as much as £4 per ton may be 
obtained. At the present time, however, prices are 
higher, and large quantities are being sold at from 
£3 10s. to £4 per ton on rail.’’ 
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Training of Foundry Apprentices. 


Kor some time a Special Committee of the British 
Foundrymen’s Association has been conducting an 
enquiry into the conditions existing in the foundry 
trade of this country and the systems of apprentice 
training adopted. The terms of reference of the 
Committee are as follows : — 

(a) ‘lo enquire into existing practices re employ- 
ment of foundry apprentices and juvenile employés ; 
(b) to obtain information on British and foreign 
apprenticeship systems; (c) to enquire how far those 
systems are applicable to British conditions; and (d) 
to formulate a scheme whereby a more effective sys- 
tem may be made common in British foundries and 
the standard of youths entering the trade be raised. 
Information on the subject to be solicited from 
foundry employers and managers and also from Trade 
Unions, the various grades of employés, and scientific 
and educational associations and authorities. 

The First Report of the Committee has now been 
presented to the members. The recommendations 
put forward, however, are not to be regarded as 
definite and final, but rather as tentative, and with 
the object of eliciting information and criticism from 
the trade. We append abstracts from the report :— 

On the evidence so far available the iclawiog 
general conclusions have been arrived at:— 

(4) in the majority of foundries in Great Britain 
there exists no system of apprenticeship which en- 
sures to the employers the service of the boy for any 
stated number of years and to the boy a systematic 
course of instruction in the various branches of the 
trade such as is requisite for producing a competent 
foundryman. 

(2) The amount of instruction, experience and real 
training received and acquired by the boy in the 
course of foundry operations is dependent on the 
organisation of the shop, the class and variety of 
work produced, the character of the foreman or 
manager, and the character and mental. acquisitive- 
ness of the boy. 

(3) Boys of much more varied character and ability 
enter the foundry trade than enter other branches of 
engineering. Shops which are badly equipped and 
where the conditions are not conducive to comfort- 
able operation generally attract only a low grade of 
youth; while other shops appear to obtain a fair 
supply of really intelligent youths. 

The Committee cannot wholly endorse the claim 
that the foundry attracts only a low grade of boys, 
for it appears that where the conditions are g 
and attention is paid to the training of the boys, 
many who at first seem dull and unintelligent de- 
velope into quite capable workers. This fact sug- 
gests that the age of 14 to 15 years, at which the 
majority of foundry lads start work, is a crucial 
period in their development, during which every 
endeavour should be made to encourage their mental 
development and train their intelligence. It also 
appears that excessive routine work during the first 
two or three years of operation in the foundry st"nts 
the mental development of the boys and robs them 
of that interest in their occupation which is necessary 
as a stimulus to improvement. 

(4) The elementary education of most of the boys is 
so imperfect and dulastive as to render class in- 
struction in foundry technology and science extremely 
dificult; many of the boys appear to have bene- 
fitted little by the last few years of their schooling. 
In some cases this appears to result from a period 
of erratic employment as _ casual labour between 
leaving school and entering the trade; in other cases 
home conditions operate against the efficiency of the 
elementary schooling received by the boys. 

(5) Even boys of poor elementary education can 
make considerable advancement in the trade under 
careful control and guidance, and when their in- 


terest in their calling is aroused it is less difficult 
to make good the deficiencies of elementary schooling 
and pass on to a higher grade of class instruction. 

(6) The absence of any retention on the services 
of the boys, where no employment agreement or 
apprenticeship exists (as is generally the case), mili- 
tates against the employer expending more time, 
attention and money on their instruction than is 
absolutely necessary tor the work of the moment. 

(7) The boy is at a serious disadvantage in learn- 
ing his trade if he is bound, by agreement or other- 
wise, to serve in one foundry for a number of years, 
unless he is guaranteed a certain amount of in- 
struction and variety of work. The organisation of 
some shops, however, does not readily allow the boy 
to obtain experience of a variety of work, and his 
instruction is consequently limited to a similar ex- 
tent. 

(8) Class instruction in the principles and practice 
of founding, and in elementary metallurgy as ap- 
plied to founding, appears to be essential; but it 
should be preceded and accompanied by actual practi- 
cal instruction in the work. Moreover, it cannot 
be effectively given until a fair standard of elemen- 
tary education has been attained. 


PRACTICAL INSTRUCTION. 


Until further evidence has been taken and fuller 
information received regarding existing methods of 
conducting the practical training of ee foundry 
employés, the Committee does not feel at liberty to 
offer definite suggestions as to what system or prac- 
tice is the most desirable and effective. The con- 
siderations involved are too complex, and the varia- 
tions in local conditions too great, for any rigid 
system to be applied universally. 

As a general principle, however, it may be ac- 
cepted that, subject to the efficient conduct of the 
foundry’s operations, the boys should be placed at 
as great a variety of work as possible, and be in- 
structed personally by a competent workman. The 
corollary of this is that a mutual agreement should 
exist between employer and youth which would pre- 
vent the latter leaving the service of the former 
until a fair period of service had been rendered in 
return for instruction on, 

Any mutual acceptable form of agreement for 
training and service would probably be required to 
embody a proviso that the boy be allowed facilities 
for the class or outside instruction requisite for nis 
proper training in the craft. What form these facili- 
ties should take, and whether they should include 
the allowance of time during working hours has not 
yet been decided. Some firms find it quite practic- 
able to make such time allowance, without reduc- 
tion of pay; but it is conceivable that under some 
conditions of operation such a scheme would not meet 
with employers’ approval. 

In as the time to be allocated to the 
different branches of foundry work ar | the period 
of og op it must be remembered at foundry 
service is divided into several sections which are 
each more or less distinct. Coremaking in itself 
forms practically a distinct trade, and a competent 
coremaker may normally spend his life at the work 
without touching moulding or furnace work. The 
moulder, also, though he should understand the 
principles and production of cores, as a rule, does 
not actually require to make them, except in jobbing 
shops where the conditions sometimes necessitate the 
same man performing both operations. The working 
of the furnace, also, in a fair-sized foundry, is gener- 
ally in the hands of one man entirely, and he does not 
require to be competent either as a core-maker or 
moulder. The foundry charge-hands and foreman, 
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however, require to know intimately each class of 
work. Hence, it is necessary for some at least of 
the “—_ who enter the trade to be well acquainted 
with all its aspects, and this can only be secured by 
experience at each branch of the work in turn. 
For this reason, such boys who display special apti- 
tude and intelligence, both at their work and at 
the concurrent classes, should be given every practic- 
able opportunity for widening their experience by 
being shifted from one class of work to another 
when competence at one has been attained. Probably 
most employers will endorse the claim that in many 
foundries this change of experience cannot be ac- 
corded to all the boys; but in nearly every case some 
variety of work can be given without serious detri- 
ment to the efficiency of the .foundry as a profit- 
earning medium. 


CURRICULUM FOR TECHNICAL INSTRUCTION 
IN CLASSES. 


While any proposals ultimately put forward by this 
Committee probably be or modified by 
the final analyses of opinions received from foundry 
employers, the nature of the training which is desir- 
able for all foundry apprentices can, and should be, 
determined as early as possible. When the nature of 
that training is established, the attainment of its 
spatention can be discussed with greater facility. 

e Committee has provisionally outlined a 
curriculum representing what may be termed the 
maximum scope of foundry instruction, leaving the 
application of all or part of this to a later stage of 
the enquiry. 

As to the nature of the instruction which all 
pe | lads should receive, much of this, 
naturally, can only be learned by actual opera- 
tion at the work, and may be accepted as dis- 
tinct from class instruction. Of such a nature is in- 
struction in the practical use and handling of tools, 
while mechanical skill also can only be so acquired. 
Other instruction involves both practice and 
principle, and while some knowledge of the latter may 
be acquired in classes, it is best given in association 
with the practice to which it relates. Other instruc- 
tion, again, is purely theoretical or scientific, and 
while it has a direct relation to practice it cannot well 
be taught in the course of the working operations, 
either in works or classes, but is essentially subject- 
for 

aking, then, the various subjects in questi 
may be classified as follows : — 

A.—Practical Instruction.—(Shop or masters’ in- 
struction.) The physical and mechanical operations 
involved in the use and manipulation of foundry 
tools and appliances. The handling of weights 
materials, metals, ete. Methods of moulding and 
sand and loam core making. 

B.—Practical and Theoretical Combined.—(Class in- 
struction with reference to work actually in hand; 
possibly best conducted in practical classes.) The 
general principles of mould construction, venting, 
etc. The treatment and handling of sands for dif- 
ferent work. The specific distinctions between green- 
sand, dry-sand, and loam moulding from a com- 
mercial and practical standpoint. Different classes 
of moulding as applied to different work ; advantages 
and disadvantages; and machine moulding and its 
possibilities. The effects of mould design on strength 
of moulds and ultimate castings. Principles of 
cupola construction and operation, lining, charging, 
repairing, blast, tapping, fuel consumption, etc., 
pouring temperatures, rate of cooling, chilling, ete. 

O.—Purely Theoretical and Scientific. (Class in- 
struction.) Elementary inorganic chemistry embrac- 
ing the periodic law, affinities of elements, chemical 
compounds, solutions, mixtures, etc. Elementary 
metallurgy ; nature of alloys; effects of temperature 
and cooling on constitution. Fuel combustion and its 
phenomena. Nature of fuels and requisite roperties 
of suitable foundry fuels. Mixing of metals by com- 
position. Significance of fracture. Micrography. 
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Sands, their chemical constitution and nature, and 
properties under heat. Physical and chemical condi- 
tions as affecting casting of metals. Strength of 
materials and suitability of materials for work. Cal- 
culation of weights of castings. Arithmetic and ele- 
mentary mathematics, applied to weighting of moulds 
and to other foundry considerations. The reading of 
working drawings. Setting out of work from draw- 
ings, ete. 

In addition to the foregoing, the more advanced 
pupils should receive instruction in shop organisation 
and costing, estimating, etc. 

Since the existing technical instruction suitable for 
foundry apprentices is extremely meagre, being 
mostly confined to classes in metallurgy, and these 
often as only part of some other course of instruction, 
a movement for foundry technical instruction must 
be accompanied by the provision of much increased 
facilities in the way of suitable classes widely dis- 
tributed. These classes may be provided in two 
ways:—(1). By the Education Authorities as con- 
tinuation classes in elementary schools or technical 
colleges or other institutions. (2). By the support of 
combinations of employers of foundry labour, the 
classes being organised and controlled by a suitablv- 
appointed authority. Probably the utilisation of the 
existing educational machinery would prove the more 
satisfactory. 


DISTRIBUTION OF CLASS INSTRUCTION. 


If it be accepted that class instruction is neces- 
sary in the training of a young foundryman, it fol- 
lows that such training requires to cover definite 
ground so as to avoid undue overlapping with prac- 
tical or works training and afford the maximum of 
such instruction as cannot well be given in the shop. 
With this in view the Committee has drafted pro- 
visionally a scheme for the distribution of class in- 
struction, covering those sections enumerated pre- 
viously as ‘‘ B.—Practical and Theoretical Com- 
binded,” and ‘C.—Purely Theoretical and Scien- 
tific.’’ The latter essentially should form part of the 
training during the latter years of pupilage, but to 
some extent comes within the scope of early class 
instruction. 

lst Class.—This should commence with 
simple descriptions of the elements of moulding prac- 
tice, with practical demonstrations of the production 
of simple moulds with and without cores. The 
pupils should also perform the operations of mould- 
ing and coremaking. Where possible the pouring of 
the mould with molten metal should be included; the 
metal being for demonstration purposes only, might 
be lead or any easily-melted metal or alloy. When- 
ever possible the pupils should themselves perform 
the operations, rather than be merely told how to 
do so, though a demonstration by the instructor 
would generally be essential. 

The practice and object of venting should be care- 
fully explained in the preliminary stages of class in- 
struction and be reiterated later in connection with 
the properties of various sands. _ 

The principles underlying respectively green-sand, 
dry-sand me loam work should be explained, and 
work in each performed during the year, attention 
being confined to the simple class of moulds. __ 

Green-sand, dry-sand and loam cores in their re- 
spective uses should be dealt with, and the nature 
and possibitities of each explained and demonstrated. 

During the latter half of the first year the punil 
should be introduced to an elementary course of 
metallurgy, but only sufficient to give a general 
idea of the processes of producing metals from their 
ores, the broad distinctions between and characteris- 
tics of various classes of pig-iron and the elements 
comprising them. The quantitative effect of com- 
position, however, should not be dealt with except in 
a general way. The general properties of refrac- 
tory materials also should be dealt with. 

Ind Year Class.—-During this (and also the first 
year) the pupil should be encouraged to remedy 


those defects in his elementary education (knowledge 
of the English language, simple arithmetic and deci- 
mals) which militate against his further instruction. 

This is essentially a matter for individual con- 
sideration, since the state of advancement of prob- 
ably each boy in a class will be different. 

The second year’s instruction should follow the 
same lines as that during the first year, but tak:ng 
more advanced work in practical moulding and core- 
making. A definite course of instruction in elemen- 
tary inorganic chemistry should be started, dealing 
with the elements, the oo law (explainea 
graphically), combinations of elements as mixtures, 
solutions and chemical combinations, and the effect 
of affinities of elements in altering the constitution 
of materials. A fuller explanation could be given 
at this point of the generation and oe of gases 
in all, and further treatment of the practice of 
venting, moulding, running and gating to deal with 
mould gases. _ 

3rd Year Class——During this year advanced 
moulding practice should be taught, and would prob- 
ably not require much practical work, but instead 
blackboard diagrams, etc. The principles of pattern 
construction should be outlined and the defects of 
various patterns discussed. The metallurgical side 
of the pupils’ instruction should cover the composi- 
tion of iron and non-ferrous alloys, their constitution 
and physical characteristics, methods of testing, etc., 
and the effect of temperature of casting and reheat- 
ing on the physical properties of metals and alloys; 
the composition and physical properties of cokes for 
furnace work, the microscopic examination of metals, 
setting out of work from drawings, and arithmetic 
applied to foundry matters. 

4th and 5th Years.—These classes should be 
conducted with a view to the instruction of charge 
hands and foremen, and should include more ad- 
vanced metallurgy, the theory of furnace construc- 
tion and operation, refractory materials, the testing 
of sands and materials, shop organisation and cost- 
ing, and any other matters which can be included in 
the time available. 


DISCUSSION AT FOUNDRYMEN’S ANNUAL 
MEETING. 


At the Annual Meeting of the British Foundry- 
men’s Association in London last month, this Report 
was informally discussed on a motion according 4 
vote of thanks to the Secretary of the Committee. 

Mr. F. J. Coox, in proposing the vote of thanks, 
said that this question of training apprentices was one 
that had not been jumped at either by education 
authorities or foundrymen themselves. It would have 
to come about by a very slow process of convincing 
people and by constantly talking about the benefits 
to be derived from education. The Committee’s 
Secretary was to be congratulated upon the way 
in which he had put at least one portion of the 
work before the Association, i.e., the directions 
in which the educational authorities could help 
in educating the foundry apprentice, and he 
would like to suggest that authority be given 
to circularise all the educational committees in 
the country who were likely to be taking up 
this work of the technical training of foundry 
apprentices. This circular should call attention to 
what the Association had in view and what its aims 
were, and point out what was suggested as th- 
course for apprentices. No matter how well the 
syllabus was drawn up, they would not get educa- 
tion authorities to jump at it and put it into work- 
ing order. Therefore, it was necessary to start at 


once and let the authorities know their ideas. 

Mr. S. A. Grimson seconded the vote of thanks. The 
report, as yet, was not final; it only showed how far 
the Committee had got up to the present time, and 
he thought there were at any rate useful suggestions 
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in the report. It was hoped that the members of 
the Association would consider the report, and let 
the Committee have all their criticisms and sugges- 
tions upon it in written communications. It was to be 
hoped that the Committee would continue in exist- 
ence, and would present a further and fuller report 
in which something more definite would be put for- 
ward. The present report was tentative, but there 
were valuable suggestions in it, and the further sug- 
gestion of Mr. Cook as to sending a letter to all 
educational committees was another valuable one. 
He himself was on one educational committee and on 
the technical school committee also, and he knew 
that these committees very often did not know any- 
thing whatever as to the subjects they ought to be 
teaching, and if there were bodies of people up and 
down the country to whom they could refer as to 
the best ways of teaching certain subjects it would 
help not only the committee, but the staff of the 
particular educational institution. 

The Presmpent said he must add his tribute to the 
great progress that was being made in connection 
with the foundry apprentice. The Committee had 
given them all a lead in Scotland, where the matter 
had been taken thoroughly in hand by the Employers’ 
Association, and the whole thing was cut and dried, 
although a definite scheme had not been finally 
passed. When it became known what was going to 
be done he was sure it would stagger some of the 
old stagers, whilst the new and more progressive 
men would be pleased. One of the most important 
things was an important advance in the wages of 
the foundry apprentice with a view to getting the 
right men. At present he was sorry to say they 
were only getting the weeds, and the prestige and 
progress of the foundry trade was being materially 
interfered with by the class of men now being 
obtained for making into moulders. The scheme in 
question in Scotland was left in the hands of three 
men for a decision, and each one was fully in favour’ 
of it, so that there was every chance of it being 
adopted. 

Mr. Jones said he was very pleased to hear of the 
suggested advance in apprentice wages in Scottish 
foundries. For some years the boys with whom 
he came into contact were paid very low wages, 
but he had been interested in the problem 
during the past eight or ten years, and they 
had been given an advance. The boys were now paid 
very good wages, and they appreciated the rise which 
was given them every six months. He also paid for 
their schooling if they went to a night school, and if 
they went to a college he also paid for that, and he 
also bought all books. He took care to see that 
they were in a fit and proper condition to go to the 
night school, and was convinced that he would be 
repaid in time. 

The Presmpent: I am sure you will. 

Mr. Grimson said there was one point employers 
should remember; it had arisen in Leicester and 
no doubt elsewhere, and that was that the boys who 
go to night school should be allowed time off. Classes 
should either be arranged in the afternoon, or, if the 
boys had to go to school at night, some compensating 
arrangement should be made by which they should 
not be expected to spend such long hours at the 
works. In Leicester they were gradually getting this 
recognised in different trades and partly in the en- 
gineering trade, and in the end the principle would 
have to be extended over the whole of the country, 
viz., that on the days the boys went to night school 
there would be a little easing of the daily work. 

Mr. B. F. Sperrine said that at Portsmouth the 
Employers’ Association of the iron trades had re- 
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pared by the municipal school, so that they could 
go from the municipal school to the grammar school. 

Mr. M. Rippett associated himself with all the re- 
marks made concerning the work of the Committee 
in this matter. It had done a great deal in advanc- 
ing the prestige of the Foundrymen’s Association, 
especially amongst employers. If ali employers could 
receive the pamphlet which had been prepared they 
would realise that the Association was no ornamental 
society, but one meant for serious work. If em- 
ployers were made to realise that there were men 
ready to do this work it would aid immensely in 
getting the right men in the industry. 

Mr. A. R. Bartierr (Erith) said there was a 
technical institute in his district, but it had been 
found very difficult to get any boy to attend. 
For five or six years there had been a 
moulders’ class included in the prospectus, but last 
year was the only year they had been able to induce 
any foundry boys to take up the subject. It was 
decided that if 10 boys would take up the subject 
the class would go on. By a great effort he got one 
boy out of his foundry to go, and to make the class 
up they had to go to the neighbouring town of 
Dartford. The manager of a firm there thought 
it was a grand idea, and persuaded his firm to pay 
the whole of the expenses, including railway fares, 
of the other nine to keep the class going. In the 
Erith district there was a lot of boys, and some 
means of interesting them was wanted. Not only 
did the employers need to be impressed with the 
value of it, but the boys also wanted to be impressed 
tnat it was something to their advantage. This 
seemed a most difficult thing to do. 

Mr. J. W. Worraut thought that if a boy took 
up technical work he should be granted a bonus if 
he attended a night school say three montlis in the 
year. He adopted this system. Similarly, he refused 
to give rises to those boys who did not attend night 
school, and the system worked well. 

Mr. Barttert said that at Erith four or five years 
ago the late President of the London Branch, Mr. 
Horne, metallurgist at Fraser & Chalmers, was ap- 
pointed educational superintendent to the firm, and 
he used every endeavour to induce the boys to go to 
evening classes. If a boy came into the shop it was 
definitely stated that he would be expected to go to 
classes, but even with that pressure the boy did not 
go, or he went only part of the time and was not 
at all enthusiastic, and finally left the classes. The 
boys who entered the foundry trade were usually 
not sons of foundrymen. The general run of 
moulders did not desire their boys to be moulders; 
they knew the evils attending the work, and 
they generally looked for something softer and 
cleaner. In many places the boys were agricultural 
labourers’ sons, and these boys did not get the 
necessary education in the elementary school 
to fit them to go to the night schools. Generally 
speaking, the foundry got the scum, and when a 
teacher did not know what to do with a boy he sent 
him to the foundry. Therefore, some ways and means 
were necessary to get these boys to take an interest 
in their future welfare. 

Mr. T. H. Fiera thought the suggestion of giving 
the boys more money would be a big inducement to- 
wards getting the right class. His firm gave as an 
inducement to boys attending night classes 1s. a 
week extra for each first pass, in addition to paying 
the fees, and 6d. for each second. He had some boys 
who got five firsts last year, and they got 5s. a week 
more for the year; whilst if fhe boy only got five 
seconds he got 2s. 6d. a week more than the boy 
who did not attend the classes. He though’ this 
would get over some of the difficulty. 
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Mr. W. H. Aston quite approved of employers pay- 
ing fees and increasing wages, but, in addition, it 
was essential to make the lessons attractive. That 
was needed as much as anything. 

Mr. Wits, in supporting the vote of thanks, 
agreed with the President that the boys should have 
more money. The difficulty was to get the right class 
of boy. Hitherto the foundry trade had been looked 
upon as the reservoir for the dregs. The Association 
existed for the very purpose of altering that, and it 
was doing good work in improving the status of the 
founder. Probably more would be done in that way 
than in technical education at present. The boys at 
present obtained were not fit for technical education, 
and it was scarcely ever that they took an interest 
in evening classes. The foundry had been looked 
upon as the bottom rung—as, indeed, it was—of the 
engineering industry, but it was regarded as the place 
to shunt all the lads who were no good for anything, 
and no better result would be obtained until that 
slur was removed. Happily, people were beginning 
to realise that the foundry could be made something 
superior, and the Committee’s ideas of the education 
of the boys would come out right eventually. The first 
thing was for employers and firms to raise the status 
of the foundry from the standpoint of making it more 
comfortable and clean and a more desirable place to 
work in, which it very often was not at present. 
Then a better class of boy would be obtained who 
would appreciate instruction. 

Mr. D. Gorpon said that in London there were 
scholarships, but the number taken up was not very 
great. He also made reference to the questionable 
practice of swelling the supposed foundry classes by 
getting pattern-makers’ apprentices to enter for 
the scholarships of £3 a year for three years 
with everything free except any instruments 
that were necessary. Mr. Aston had _ raised 
the question of making the _ class _interest- 
ing, but what was one man’s meat was another man’s 
poison. It would be rather nice to know how to 
make the classes more interesting. He did not know 
how it could be done. There was dry reading in a 
technical class, and a certain amount of latitude 
must be'allowed. The payment of extra wages was 
a good idea, but the manager of a foundry studied 
his own interests first. Suppose he wanted a boy to 
stay overtime to skim, and the boy said he wanted 
to go to a class; the manager said ‘‘ skim,’’ and the 
boy skimmed. Then on going to the class, say at 
8.30 p.m., the boy was tired out before he got there, 
and it was a hopeless job to try and teach him. If 
the ‘‘sandwich’’ system could be adopted it would 
be a good thing, but personally he did not hope for 
it, because the average employer was out ‘‘on the 
make.’’ Perhaps a way out would be to allow the 
boy off in the evenings, or when he went to a class 
to allow him a-quarter the next morning. 

Mr. Coox: That is done. 

Mr. Gorpon agreed, but said it was not done every- 
where, and that was the difficulty. To get the whole 
problem on a basis was a very difficult matter. The 
Committee’s Secretary, in tackling it, had plenty of 
confidence; more than he (the speaker) had. 

The Secretary of the Apprentice Training Com- 
mittee (Mr. Alexander Hayes), in replying, said he 
thought it was quite invidious for Mr. Cook and the 
other gentlemen to have singled him out for an expres- 
sion of thanks. For he was only one of about 100 in’ 
the Association who had contributed to this work. 
The fact that he happened to be in an official capa- 
city had nothing whatever to do with it. At the 
same time, if he could take the vote as a personal 
matter he thanked them for it as an approval of the 
work. They were only at the beginning of the work 
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yet, and it would take very much larger proportions 
than many members appeared to understand or 
expect. The Committee would put forward very bold 
schemes, and, if possible, carry them through, and 
the suggestions made would probably cut right across 
the lines of precedent or existing conditions, simply in 
order to create what were regarded to be the desirable 
new conditions for the foundry trade. In commencing 
this enquiry the Committee found themselves faced 
with tne difficulty that opinions were so various and 
the conditions were so varied that all they could do 
was to put forward tentative suggestions to see how 
they met existing conditions—to get opinions 
rather than to offer advice to the trade. The 
pamphlet which had been prepared was put forward 
not as formal suggestions, although it might convey 
that impression. It was put forward to invite criti- 
cism, and it would trouble neither him nor the Com- 
mittee in the slightest if every paragraph of the re- 
port had to be entirely revised from top to bottom, be- 
cause it would mean that they had aroused an interest 
in the trade which would enable employers, appren- 
tices,.and their parents to realise the possibilifies of it. 
He definitely associated himself—and very forcibly— 
with the opinions expressed by Mr. Gimson to the 
effect that evening classes without some relief from 
the pressure of day work were not desirable. He 
personally stood very definitely. for day classes during 
the first few years—classes during working hours. 
He knew he would meet with strong disapproval 
by probably half the members—perhaps the 
majority of the members present and in the Asso- 
ciation—but he thought they would gradually come 
to see the advisability of sacrificing a little for what 
they would get for a proper system of educating the 
trade. If they singled out any section of this work and 
attempted to apply improvements, it was very much 
like ploughing the sands, because the good done in one 
direction would be lost in another. But if the 
problem as a whole were tackled and a comprehensive 
scheme developed good results would ensue. Many 
men had attempted to create new conditions and had 
failed simply because they placed themselves at a 
disadvantage in ordinary commercial competition. 
Little men could not afford to do it, and unfortu- 
nately from this point of view it was the little men 
who were often the best trainers of juvenile labour. 
Unfortunately, however, these men were placed at a 
disadvantage in making sacrifices by the competition 
of other firms of better financial standing. If a 
generally recognised system could be _ introduced 
which would allow the question to be treated on 
common-sense lines, that disadvantage would be 
eliminated and would enable all employers to be placed 
on the same basis. In the London district, with 
the kind co-operation of several technical institutions 
and various members of the Association, an endeavour 
was being made to start a movement somewhat on 
these lines; to get a section of those employers who 
thought they could afford to make the experiment 
to sort out their boys and send them, even if only 
one at a time. to suitably organised classes for 
two vears. To commence with, those classes 
should be in the day time to meet the restrictions of 
the L.C.C. as to junior students, and also to over- 
come the difficulty Mr. Gordon raised, of the boy 
being unfit for study at night after a heavy day’s 
work. The classes should be at, say, 3.15 p.m., 
so that the boy conld get an interesting and instruc- 
tive lesson, practical where possible, in the basic 
principles of his operations, followed by a short inter- 
val and a brief interesting lecture by some competent 
man—and there were many—on the more scientific 
or technical side. If employers could be prevailed 
upon to make that, not an evening class or an ardu- 
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ous task to be carried out after the day’s work, but 
part of the day’s training, he thought, the employer 
would benefit as well as the boy How far they 
would succeed he did not know, bit the technical 
institutes seemed eager to do all they could to help. 
All that would be at first necessary would be sufficient 
in the way of practical implements and ap- 
pliances to allow first-class instruction in the 
rudiments of each department. At present a 
boy only learned one section of the trade, and until 
he possessed the rudiments of the remaining depart- 
ments he would not make much progress. If the 
British Foundrymen’s Association was worthy of any- 
thing it ought at least to come to a decision and act 
on that most important matter. He would like to 
solicit criticism “and suggestions, and he would 
also like the members to remember that they 
might be able to give the committee an insight into 
conditions which were entirely foreign to the survey 
already undertaken. The committee had a lot of 
work before it and he hoped the work which had been 
undertaken by the Branches—and which he would 
like to take this opportunity of very cordially acknow- 
ledging—would be carried on a little more energeti- 
cally, perhaps, on the same lines. Two or three 
Branches had lent very considerable assistance, and 
it was to their efforts and those of the members of 
the Committee collectively, that the members ought 
to hare given the vote of thanks which they had so 
kindly accorded to himself. 

The proceedings then terminated. 


CASTING BABBITT BEARING IN PERMANENT 
MOULDS.—At a recent meeting of the London 
Branch of the British Foundrymen’s Association, Mr. 
H. G. Barrett described the casting of half babh‘t+ 
bearings in a cast-iron mould. The bearings were 
4 in. thick, 20 in. diameter, and 16 in. wide. The 
concave part of the mould was separate from the 
convex part. The former was filled with hot coke, 
and the latter part lowered on to it. After being 
made hot (not a red heat) it was dressed with dry 
plumbago. The lead and tin were melted in a 
crucible kept for that purpose, the antimony was 
melted separately, and poured into the lead and tin 
after they were out of the fire, and the whole was 
stirred with a piece of wood. The temperature was 
kept as near as possible, so that the whole alloy was 
in colour a very dull red; it was then poured into th 
mould in a steady stream (the metal used was new 
and not babbitt that had been alloyed before). Th*: 
gave very successful results. In some _ practical 
suggestions on the pouring of ‘babbitt metals the 
Syracuse Smelting Works, Brooklyn, N.Y., U.S.A., 
remark that it is of utmost importance to pour 
babbitt metals at low temperature, as a metal poured 
at high heat will be brittle and open-grained. The 
cast liner will be tougher and denser in proportion to 
the reduction in heat. When practical, also, the chill 
should be taken off the mandrel and shell by warm- 
ing, as this will dry off the moisture which causes 
blowholes and also make the metal flow better. As 
to the remelting of metals, it is stated that instruc- 
tions are generally given to stir before pouring; but 
these who give these instructions intelligently do so 
hecause the tendency is to pour metals too hot and 
the stirring lowers the heat. Many engineers have 
the idea that the purpose of stirring is to reunite the 
senarated allov. To determine whether the melted 
metal needs cleaning, its surface shenld be examined 
while it is at a fair pouring heat. If fine spider-we> 
lines avpear on the surface after skimming, the mete’ 
is clean. Casters often do not apvear to understand 


that a high temnerature of pouring Babbitt) metal 
and consequent slow cooling, allows the formation of 
large crystals of the hard compounds, and gives a 
less serviceable bearing. 
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Continuous Casting of Rods. 


A machine that dispenses with the present method 
of making rods of lead, zinc, brass, copper and alu- 
minium by rolling, has been invented by Mr. Gren- 
ville Mellen and developed by the Continuous Casting 
Corporation, of Newark, N.J., U.S.A. The appara- 
tus is described in a Paper prepared for the Sep- 
tember meeting of the American Institute of Mining 
Engineers, by Mr. R. C. Patterson, Junr. It is a 
small continuous casting machine which produces the 
rod in one operation. The hot liquid metal is trans- 
ferred from the melting crucibles directly into an 
endless chain of mould blocks in the machine, where 
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Fic. 1.—Sipe View or Verticat Tyre or Rop- 
Castine Macutne. 


solidification takes place, and the rod comes out 
continuously in a solid form at one end as long as 
the molten metal is supplied. The operation of these 
mould blocks so as to produce a solid rod of uniform 
structure constitutes an important part of the in- 
vention. 

The vertical type of the apparatus is shown in 
Fig. 1. It is 12 ft. high over ‘all, 2 by 3 ft. in hori- 
zontal cross-sectional area, and 6,000 lbs. in weight. 


The framework is of cast iron, and holds in position 
two endless chains of mould blocks, which are made 
in sections and meet on the centre line. The rod 
mould is made up of these jointed steel mould sec- 
tions, into which the liquid metal flows. Each block 
is carried on four rollers which guide the chain 
around the end sprockets and carry it in its course 
through the machine. 

The accuracy of alignment requisite to the produc- 
tion of a perfect rod in the mould groove formed by 
these sections is secured by careful machine work, 
and by building the four ways, down which the 
chains pass, so that two of the sides are fixed per- 
manently, while the opposite sides are held to their 
position by spring pressure. The guides which carry 
the moulds while in casting position are water-cooled 
square tubes. 

The length of this machine is somewhat indeter- 
minate. A certain amount of both time and cooling 
surface is required to solidify the metal in the mould; 


Fie. 2.—Cross-Sectionan View oF a Castinc 
usinc Verticat Type or Rop-Castinc Macutne. 


and one may use either a long moulding chain and 
run it fast, or shorter chain and run it correspond- 
ingly slower. The users have found that with 8 ft. 
length between centres for the chains a casting speed 
of 25 ft. per minute for j-in. brass rod does not- 
cause the moulding blocks to rise in temperature 
above 450 deg. Fahr. When casting bronze mixtures, 
the moulding blocks should have about six times as 
much sectional area as the cast rod, to allow a 
reasonable temperature difference for the rapid re- 
moval of heat. 

The first machines designed for this casting pro- 
cess were vertical; but experiments were later made 
with a machine working horizontally. The 
successful operation in a horizontal position, how- 
ever, required more skill than that of an ordinary 
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labourer, and finally the vertical position was re- 
adopted. In this form one labourer, with a little 
preliminary instruction, can manage the machine 
without difficulty. Among the chief hindrances to 
horizontal operation were the difficulty of completely 
filling the moulds, and the fact that the lower chain 
did the greater part of the work and became, after 
a time, excessively heated, while the upper chain 
remained relatively cool. This caused an irregular 
structure both in the cast rod and in the drawn pro- 
duct resulting therefrom; and as a result the re- 
quired strength tests were not satisfactory.’ In the 
vertical arrangement the metal completely filled the 
mould, with uniform contact all around, thus causing 
each portion of the chain to do its work, and giving 
a symmetrical structure to both rod and resulting 
wire. 

The vertical arrangement, however, necessitates 
operation on two levels, as shown in Fig. 2. The 
flow of metal into the machine is controlled by an 
electrically-operated automatic device, which adjusts 
the feed to the speed at which the machine is 
operated. If for any reason the machine should 
stop, the flow is automatically shut off. A safety 
device is incorporated in the drive, so that if any 
foreign material clogs the chain a safety pin is 
sheared, thus protecting the mechanism from injury. 
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horizontally. Also, the horsepower is slightly de- 
creased, and the machine is a few feet longer. 

The continuous casting machine is also applicable 
to the production of aluminium and zine rod. Alu- 
minium rods are produced with diameters ranging 
from } in. upward. 

Fig. 2 shows the casting-shop arrangement for a 
vertical apparatus. A long line of melting furnaces 
supply metal to one casting machine. The 
melting furnace a is one of 40, the crucibles of which 
have a capacity of 220 lbs. each with six heats per 
10 hours. All of these are considered just sufficient, 
when operating at full capacity, to satisfy one cast- 
ing machine in 10 hours. The feed basin ¢ consists 
of a graphite crucible and has a capacity of 194 lbs. 
The automatic feed-control device d consists of a sole- 
noid magnet operating in a battery circuit, one ter- 
minal of which is grounded on the machine and the 
other terminal attached to a graphite point project- 
ing into the mould orifice. When the metal in the 
mould rises to this graphite terminal it closes this 
circuit and the magnet is energised. This magnet 
operates upon a beam to partly close a carbon valve 
controlling the inlet of metal into the mould bore. 
When the rod that is being cast is carried below 
this graphite tip, the circuit is broken and the valve 
lifts, allowing more metal to enter the machine. The 


The rods are delivered from the machine immediately 
to the die of the bull block, where they are drawn 
down to suit particular orders. 

Th’s new method of manufacturing rods does away 
with the following steps of the old system :—Casting 
the wire bar; handling the wire bar from the moulds: 
rehandling the wire bar to and from the reheating 
furnace ; reheating the wire bar; rolling the wire bar. 
It also eliminates the loss from oxide scaling dur- 
ing heating and rolling. The power required to run 
the casting machine is only about 5 h.p., and the 
cost of large engines, boilers, coal bins, ete., is prac- 
tically done away with. Another advantage is the 
elimination of danger to human life. The apparatus 
is completely enclosed, so that the operator is pro- 
tected from injury. Finally, the labour cost of the 
process is claimed to be only 5 per cent. of that of 
the old method, the caster being the only workman 
required. 

A later development of this continuous casting 
machine is the machine, shown in Fig. 3, casting 
rods of lead and soft-metal alloys, } in. and upward 
in diameter. This is the first step in the manufac- 
ture of shrapnel bullets; and the machine will cast 
per hour enough lead rod for more than 200,000 bul- 
lets. The motive power required is from 2 to 3 h.p. 
This lead machine is practically the same as that used 
for brass, with the exception that it is operated 
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variable-speed motor ¢ is used to drive the machine 
The variation in speed is necessary to enable the 
machine to be operated on different brass mixtures, 
some of which flow more freely than others. This 
speed is suitably adjusted by the operator at the 
speed-control wheel g. 

The reeling device f takes the rod delivered from 
the machine and rolls it into bundles. The cooling 
water jets h are arranged opposite the faces of the 
returning moulds through which a series of streams 
of water are played directly upon the mould faces 
when the latter have reached a temperature sufficient 
to vapourise this water. In practice the moulds ap- 
pear perfectly dry a few inches above the uppermost 
jet. Above these water jets are steel mould-cleaning 
brushes j, which revolve by a chain mechanism and 
serve to clean any deposit from the surface of the 
mould and prepare it to receive the necessary facing 
which is applied in liquid form by means of air 
brushes k. The machine is patented in the United 
States and foreign countries. 


J. R. Richardson, Baskerville Place, Broad Street, 
Birmingham.—A catalogue of engineering speciali- 
ties, including blowers and exhausters, compressors, 
foundry equipment of all sorts, and other works plant 
has been received from this firm. 
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‘he importance of free carbon and its influence on 
the properties of cast iron has long been realised by 
many ironfounders and metallurgists, but at the same 
time there are many to whom graphite occupies a 
minor position in consideration as to mechanical pro- 
perties. However, in this connection one need only 
quote the words of Dr. Stead, who recently remarked 
that it was clear that graphite, so far as the strength 
of cast iron is concerned, was an enemy to the iron- 
founder ; for, as was not generally known, the diminu- 
tion of 0.1 per cent. Gr. C. below 3.2 per cent. down 
to 2.0 per cent. was coincident with an increase in 
the tranverse strength of approximately 2cwts. on 
the standard bar 36in. by 2in. by 1in., and 0.8 tons 
per square inch in the tenacity, the other constitu- 
ents being approximately constant. 

The study of free carbon is far from being ex- 
hausted, and in days when Diesel and Gnome engine 
cylinders are in great demand, the necessity for the 
study of free carbon and its influence on other pro- 
perties becomes of double importance. The manner 
in which free carbon is formed is still to some extent 
a matter of doubt—or rather the details of the 
manner of precipitation of the free carbon. 

Reference to the well-known equilibrium diagram 
of the iron-carbon alloys will show the mode of for- 
mation of free carbon as accepted at the present 
time. Successive additions of carbon gradually de- 
crease the freezing point until it reaches a minimum 
value, at which the percentage of carbon is 4.3 per 
cent. This particular alloy of iron and carbon or 
eutectic consists of 50 per cent. of a solid solution of 
carbon in iron, or rather carbide of iron in iron con- 
taining 1.8 per cent. carbon, together with 50 per 
cent. of carbide of iron, a chemical compound of iron 
and carbon, and known micrographically as cemen- 
tite, the solid solution being known as austenite. 

At this pojnt the formation of the first type of free 
carbon might well be explained. The amount of 
carbon absorbed by iron depends first on the tem- 
perature, secondly on the time, and thirdly on the 
pressure. Under normal conditions the effect of pres- 
sure is practically constant, and therefore negligible. 
Cast iron at a temperature of, say, 1,400 deg. C. ab- 
sorbs 6 per cent., and in contact with carbon will con- 
tain more carbon than the same iron at 1,100 ‘'eg. C. ; 
that is to say, the first is supersaturated. On cool- 
ing, this excess of carbon is gradually thrown out of 
solution, rising to the surface, and resulting in the 
formation of ‘ kish.”’ 

Fig. 1 shows the cycle of changes which takes place 
in the solid iron on cooling. It will be seen that the 
cementite or iron carbide persists throughout the 
cooling, whereas the solid solution gradually changes 
into pearlite. 

It is now generally accepted that the graphite pre- 
sent in cast-iron is formed by the decomposition of 
the free carbide of iron; cementite, during the solidi- 
fication period. This cementite is not a stable phase, 
but always has a tendency to decompose into free 
ferrite or pure iron and free carbon, and for this 
reason is known as a meta-stable phase. ‘The extent 


Abstract of “Paper read petore the Lancash ‘Te Branch of the 
British Foundrymen’s Association 


Free Carbon in Cast Iron.” 


By J. E. Hurst. 


to which this decomposition takes place is a function 
of time, temperature, and pressure, and it will there- 
fore be evident that the amount of free carbon formed 
during the solidification range is largely a function 
of the rate of cooling. ‘The solid solution, austenite, 
will be seen to be responsible for the pearlite formed 
in the lower range of cooling through the stage mar- 
tensite. 

The presence of other elements either assists or 
retards this cycle of changes. The chief of these 
elements is silicon, the influence of which is so well 
known that it will only be necessary to just touch 
on the mechanism of its action. The first reaction of 
silicon is to reduce the percentage of total carbon, or, 
strictly speaking, to reduce the percentage of carbon 
in the eutectic. Fig. 1t shows graphically the manner 
in which this reduction takes place, i.e., by using up 
a portion of the iron to form the chemical compound 
iron silicide Fe,Si. The second and most important 
action of the silicon is that it assists in the precipita- 
tion of the free carbon. The manner in which this 
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precipitation takes place is not carrectly understood, 
but in all probability the following approximately 
represents the conditions:—During the solidification 
range the silicon remains dissolved in the solid solu- 
tion austenite; the decomposition of the free carbide 
being completed by this silicon, which diffuses from 
the austenite into the cementite, with a result that 
in the final iron silicon is found both in the ferrite 
and pearlite in amounts depending largely on the 
extent to which this diffusion has taken place. The 
influences of manganese, sulphur, and phosphorus are 
too well known to need recapitulating here. 

As far as is at present known, the only forms of 
free carbon met with in cast iron are graplrite and 
amorphous carbon. The chief difference between 
these two forms is that graphite is a crystallising 
variety and amorphous carbon is a non-crystalline 
variety; while further, graphite possesses the pro- 
perty of marking paper. Perhaps the most important 
difference between graphite and the other varieties 
of carbon, however, is in its behaviour on treatment 
with strongly oxidising mixtures, known as the Brodie 
test. On subjecting graphite to prolonged treatment 
with a boiling mixture of fuming nitric acid and 


Fletcher, 
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potassium chlorate, it is converted into a greenish- 
coloured crystalline substance known as “ graphitic 
acid,’’ whereas amorphous carbon is perfectly soluble 
in the mixture. The green compound is a compound 
of carbon, hydrogen and oxygen of uncertain compo- 
sition, and this affords a means of separating graphite 
and amorphous carbon. Arsem defined graphite as 
that allotropic form of carbon whose specific gravity 
ranges from 2.25 to 2.26. ‘‘ The other varieties of 
carbon which have some of the physical properties of 
graphite ... . but of a lower specific gravity, may 
perhaps be regarded as impure graphites; that is to 
say, mixtures of graphite with other forms of 
carbon.”’ 

To return to the occurrence of amorphous carbon 
in cast iron. This form of carbon is most commonly 
met with in annealed cast iron, and a better term for 
this amorphous carbon would be annealing carbon, 
which is defined by the Nomenclature Committee of 
the Iron and Steel Institute, 1902, as ‘‘ the appa- 
rently amorphous, finely divided carbon having some 
graphitic properties, which separates from white cast 
iron during prelonged annealing.’’ 

The reaction involved in changing white iron to 
malleable cast iron by annealing is to some extent 
analogous to the formation of the graphite during 
the solidification of the higher silicon-content cast 
irons, the action of heat being to decompose the free 
carbide. The exact details of the manner in which 
this decomposition of free carbide (cementite) takes 
place involves complex theoretical considerations into 
which it will not be necessary to enter here. How- 
ever, an interesting analogy can be made _ which 
brings out the influence of the two forms of free 
carbon in a very clear manner. A typical specimen 
of malleable cast iron (exhibited) gives a_ tensile 
strength of 20 tons per sq. in., and a bending angle 
of 90 deg. Microscopically, it almost wholly consists 
of ferrite (pure iron) and annealing carbon. A piece 
of cast iron consisting almost wholly of ferrite and 
graphite plates (also exhibited) has a_ tensile 
strength of 10.5 tons per sq. in., and _ bend- 
ing angle practically nil. It will be quite 
evident that should annealing carbon and 
amorphous carbon be identical, from the point of 
view of mechanical strength it would be advantageous 
to have amorphous carbon present in normal cast 
iron. However, in the first place, it is very uncer- 
tain whether annealing carbon and amorphous carbon 
are one and the same thing. It has been suggested 
that the so-called annealing carbon micht be a car- 
bide of iron which up to the present has not been 
identified, simply because all attempts to separate it 
result in the decomposition of the carhide denositing 
amorphous carbon. The great trouble in this con- 
nection is that there is no definite means of identifv- 
ing annealing carbon. However, in the licht of the 
author’s experience, it would seem that annealing 
carbon and amorphous carbon are identical. A 
peculiar property possessed by annealing carbon is 
that on heating to 950 deg. C. a specimen containing 
this form of carbon and then quenching, the free 
annealing carbon recombines with the iron, an ex- 
tremely hard and unfilable specimen being the result. 
Before the Iron and Steel Institute in 19N9F Dr. W. 
H. Hatfield eave a series of tests on cast irons, the 


Tempered 


Heating and quenching ordinary cast irons 
causes a portion of the free carbon to be reabsorbed 
by the iron, resulting in a hard, unfilable metal. 
‘This reaction is identical with the reaction of anneal- 
ing carbon, and Dr. Hatfield considers that in all 
cast irons there is to some extent a certain amount of 
annealing carbon. Here is one explanation for many 
of the mysterious variations in mechanical tests. 

Mention might here be made of the explanation of 
these variable mechanical tests so often noted, i.e., 
that they are due to the presence of a network ar- 
rangement of phosphide eutectic and cementite. This 
subject has been ably discussed and expounded by 
Mr. F. J. Cook. In the first place, it must be re- 
membered that it is not the network structure itself 
and the components of this network that are respon- 
sible for this increase in tenacity, but rather the 
network is a sort of indicator of some definite form, 
shape, size, or arrangement of the constituents which 
freeze previously, the chief of these being the 
graphite. 

However, it must here be pointed out that I have 
not met any irons giving high tensile strengths and 
yet not showing a network arrangement. 

To return to the graphite, it would be expected 


that the amount, size, and distribution of this con- 
stituent would have a tremendous effect on the tena- 
city, and a study of graphite from the point of view 
ot these properties opens up further interesting pos- 
sibilities. The three micros herewith show various 
forms of graphite. Fig. 2, 1 consider, shows the 
presence of amorphous carbon. 

The factors influencing the character of the grap- 
hite and the manner in which this influence 
is brought about are too numerous to men- 
tion at this time. However, from the point 
of view of tensile strength, it will be in- 
teresting to point out one or 
factors. In the first place, it is now generally accep- 
ted that the temperature at which the carbon is 
absorbed has a large influence on the amount and 
also character of the free carbon in the final iron. 
To illustrate how this influence is probably brought 
about, imagine a charge of cast-iron heated up to, 
say, 1,400 deg. C. in the cupola in contact with coke; 
then, providing it is in contact with the coke for a 
sufficient length of time, it will absorb about 6 per 
cent. of carbon. As this iron cools down, the excess 
of carbon over 4.3 per cent. will be thrown out of 
solution, and throughout the whole mass of iron 
there will be a sort of a flow of particles of free 


two of these - 
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results of which are shown in the following table :— 
State. Graphite. Comb. Car. | Silicon 

As cast ee 2.4 0.8 

Annealed .. 3.24 0.05 
1,65 1,60 2.5 
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carbon to the surface. Now, should the rate of cool- 
ing be quick, some of this free carbon or kish will be 
entangled in the gradually thickening liquid. These 
entangled particles then exert what is known as a 
‘nucleus action’’ on the remainder of the carbide, 
thus precipitating further free carbon. ‘his is an 
extremely important action, and Figs. 3 and 4 give 
un illustration of its effects. The samples were taken 
trom two gas-engine liners of exactly the same weight 


. Fre. 3. 


and size from exactly the same position, the two liners 
being cast. out’of the\same ladle. The cast iron had 
been kept in'the cupola’ for some time before casting, 
and thus :it'can be assumed that the meta! to some 
extent was Swpersaturateéd. 

Again, anyone who has any experience of chemical 
analysis will probably have experienced the difficulty 
of igniting the graphitic residues of various cast iron. 


Fie. 4. 


his is especially true of samples of kish, which all 
points to difference in character, and therefore dif- 
ference in influence of the graphite on the final iron. 
The foregoing notes are only introductory to a 
subject which I hope to discuss further at some 
future date 
Discussion, 


Mr. H. Suersurn remarked that the subject was a 
very difficult one for the ordinary lay mind to fol- 
low, though he quite agreed it had been a mosf€ in- 
teresting Paper. The question of carbon in iron was 
coming more to the front, and was receiving increas- 
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ing attention from foundrymen, but microscopical 
work was necessarily confined to a few individuals. 

Mr. W. H. Suersurn said Mr. Hurst stated that 
graphite was an enemy to the ironfounder. A man 
usually looked upon anything he did not understand 
in that light, but the time often came when he 
regarded it as a friend, especially if he knew what to 
do with it. 

The CHarrmMan thought it would have been more 
interesting if Mr. Hurst had explained if the carbon 
got into the metal at any given point. 

Mr. Hurst replied that with regard to graphite 
being an enemy, it was quite true that it might be- 
come a friend. In reply to the Chairman, he might 
say that it was a fact carbon was added to cast 
iron while melting. It was as well to use the highest 
possible blast pressure in order to get satisfactory 
results. By quicker melting the graphite was got 
in finer form, but he could not explain why ; indeed, 
the question was still under discussion. 


THE MANUFACTURE OF FERRO-MANGANESE. 
—According to Bulletin 77 issued by the United States 
Bureau of Mines, dealing with the history and manu- 
facture of ferro-manganese, the industrial importance 
of ferro began in 1886 with the introduction of the 
Bessemer process, which required a strong deoxidising 
agent to produce a sound steel. In 1866, Prieger, of 
Bonn, Germany, made in the crucible some ferro con- 
taining 70 to 80 per cent. manganese. At Terre-Noire, 
France, a little later it was made in the open-hearth 
furnace and crucible in a combination process. The 
first ferro-manganese to be made in the blast furnace 
was produced in Sweden in 1873, and contained 33 per 
cent. manganese. In 1875, at Terre-Noire, Pourcel 
made in the blast furnace some ferro that contained 
75 to 80 per cent. manganese. The results of a 
modern typical blast-furnace run, including figures as 
to the ore used, and the slag and the alloy produced, 
are given in the table below. In this run the average 
amount of coke consumed was 2.37 tons per ton of 
ferro produced. Of the total manganese charged 76.9 
per cent. was saved and 23.1 per cent. lost. 


--—— —Ore—~—-—— Slag———, --Ferromanganese— 
Con Per Con- Per Con- Per 
stituent cent stituent. cent. stituent. cent. 
Mn 51.6 SiO, -.- 30.32 Mn .20 
Fe . 1.45 FeO 1.41 Fe 11.80 
0.173 R.52 Si 1.16 
SiO. 7.80 ALO, 10.88 P 0.38 
Al,O, 1,12 CaO 41.34 Cc 6.46 
CaO. 1.80 MgO 2.96 
MgO 2.18 P.O, 0.01 
BaO 2.20 CaS 394 
BaO 0.48 


The loss of manganese by volatilisation, or as dust, 
varies between 15 and 20 per cent. of the total quan- 
tity of manganese charged. The average total loss is 
about 30 per cent., of which 10 per cent. goes to the 
slag and 20 per cent. is volatilised or lost as dust. 
Any phosphorus in the ore goes to the metal, but 
there is no difficulty in slagging the sulphur. No 
more than 0.02 per cent. of phosphorus should be 
present for each 10 per cent. of manganese in the ore. 
When ferro-manganese is being made in the electric 
furnace, the electrodes and voltage are regulated so 
as to prevent arcing. With a mixture of 813 parts 
of ore containing 30 per cent. manganese, 178 parts of 
anthracite coal (4 to 5 per cent. ash), and 90 parts 
fluorspar, about 450 Ibs. of product was obtained per 
ton of mixture treated. The product contained &5 
per cent. manganese. Of the total manganese charged 
26.8 per cent. was lost by volatilisation, as dust, and 
in the slag. Ferro-manganese made in the electric 
furnace has considerably lower carbon content than 
the blast-furnace ferro, and is used in the molten 
state by the ferro-alloy manufacturer for making 
silicd-manganese. 
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Precision in Cupola Operation." 


By David Townshend. 


Unfortunately, no concerted action has as yet been 
taken by the various manufacturers of cupolas to 
standardise the variables which form the basis for a 
properly constructed apparatus. The number, position 
and size of the tuyeres, location and size of windbox, 
diameter of windpipe as affected by distance between 
cupola and blower, shape of interior outline of the 
lining, and other points might be scientifically deter- 
mined and forever removed from the field of specu- 
lation or of personal opinion. 

The importance of securing and maintaining a 
proper combination of carbon and oxygen is shown by 
the fact that carbon, when burned completely to CO., 
gives off about 14,500 B.T.U., while carbon burned 
to CO produces only 4,450 B.T.U., a direct loss of 
about 10,000 B.T.U. by imperfect combustion. As 
both CO and CO, are colourless, odourless gases, the 
loss may be taking place and be continuous without 
the knowledge of the operator; in fact, nothing but 
an analysis of the gases will definitely fix the responsi- 
bility. By the use of automatic CO, recorders the 
gases may be studied and then controlled until a 
uniform method of operation has been evolved. 


Every pound of pure carbon theoretically requires 
2.67 lb. of oxygen or 11.52 Ib. of air for its complete 
combustion to CO,. Air contains only about 23 per 
cent. of oxygen. it we assume, for the sake of illus- 
tration only, that the cupola is running on a 10 to 1 
melting ratio, for each 2,000 lbs. of iron we will 
use 200 Ibs. of coke of which, say, 175.5 Ibs. will be 
carbon requiring 2,022 lbs. of air for its complete 
combustion. Air is usually measured in cubic feet, 
but as the weight varies with the temperature, mois- 
' ture, ete., we may assume that it will be supplied at 
an average temperature of 70 deg. F. in which case 
the above coke will require 154.7 cub. ft. of free air 
per pound of carbon or a total of 27,150 cub. ft. 
which is not far from the 30,000 cub. ft. of free air 
usually considered necessary to melt one ton of iron. 


The proper distribution of the air entering the 
cupola and its union with the fuel will cure many 
ills such as burnt, cold and spongy iron, which are 
the result not so much of the quality of the metal 
charged, as of errors in melting and manipulation. 

Considerable care is generally taken to measure 
and record the amount of iron and coke which are 
put into the cupola. But whoever weighs or measures 
the air that is being used? That this is just as im- 
portant an item as any other cannot be disputed when 
it is remembered that of the above 27,150 cub. ft. 
of air, about 77 per cent. is nitrogen, which must 
be heated to the temperature of the furnace and then 
discharged into the atmosphere without having done 
any work. unless it is utilised to pre-heat the incom- 
ing air, as is done in the blast furnace. 

A continuous supply of air at a constant pressure 
can only be obtained by having an air-tight chamber 
of sufficient size between the cupola and the source 
of air supply to equalise all pulsations, belt slip- 
pages, etc., which will otherwise affect conditions 
for proper working. The present wind-box supplied 
by the cupola builder does not give a sufficient 
volume to properly equalise the pressure. It is not 
only important to get the right amount of air for 
complete combustion into the cupola, but equally so 


*From a Paper read before the Philadelphia Foundrymen’ 
Association. 


not to get too much, as a surplus has a decided cooling 
effect. The amount of air necessary for the complete 
combustion of the fuel put into a cupola depends upon 
a considerable number of variables, chief of which are 
the carbon content of the fuel, pressure and distri- 
bution of the air, and constancy of supply of both 
fuel and air. 

It is a difficult operation to determine the volume 
of air going into the cupola at any given time. This 
is usually done by means of a Pitot tube, which con- 
sists of two copper tubes of small diameter (} in.) 
and having their ends bent over at right angles and 
tapered, the two tubes being fastened together so 
that the bent ends point in opposite directions. The 
free ends of the tube are attached to the draft or 
pressure gauges in such a manner that the readings 
will represent the pressure in one tube and the suc- 
tion in the other, the difference being the measure 
of the velocity of the air in the blast pipe and from 
which the volume of air passing may be determined. 
The position of the two bent tubes in the blast pine 
gives different readings and an average must be 
obtained to get any scientific results. As the 
velocity of air under pressure passing through a pipe 
varies considerably from the centre to the periphery, 
the results obtained must be averaged in order to 
get any reliable information as to the volume, which 
of course is the product of the area of the pipe in 
square feet multiplied by the velocity in feet per 
unit of time as calculated from the Pitot tube read- 
ings. Because of the pressures produced in‘the two 
Pitot tubes being very small, it is at present neces- 
sary to use two inclined manometers reading in 
inches of water and use the differences for making the 
velocity calculations. 

The ideal volume meter would be one which would 
be entirely within the blast pipe itself, and through 
which all the air passing from the blower or fan to 
cupola must go, there being no average to compute 
and no loss due to leakage or friction. 

For the best results, there should be provided a 
relief valve which can be set to.maintain any pressure 
desired and which will automatically open if an ex- 
cessive pressure is generated. The usual practice 
with cupola tenders when they want to slack down 
is to reduce the speed of the blower or, in some in- 
stances, shut it down altogether. This, of course, 
applies more particularly to positive-pressure blowers, 
as fans will take care of themselves if the blast pine 
is closed off. Blowers, however, should never be 
stopped after being started, but should be relieved 
and the melting rate regulated by means of a relief 
valve on the blast pipe line and near to the cupola. 

In order to know whether we have obtained the 
best results possible by control of the pressure and 
amount of the blast and its proper distribution in 
the cupola, we must also know if it has completely 
performed its intended function during the melting 
operation. This can best be ascertained by an 
analysis of the waste gases in the stack above the 
charging door, taken in conjunction with pyrometric 
temperature readings at several points in the cupola. 

In order to secure a proper gas sample from the 
stack,.the sampling tube should go all the way across 
the inside of the lining and be furnished with a 
number of equidistant holes to assure a proper aver- 
age. Care should also be taken to shut off temporarily 
pid air which may be induced through the. charging 

oor. 
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Annealing for the Production of Malleable-lron 
Castings. 


The feature of annealing which is common to both 
classes of malleable cast iron is that of breaking down 
the carbide by prolonged heating. Since, however, 
the processes differ materially in the matter of de- 
carburisation and consequently in annealing tem- 
peratures and packing material, it is necessary to 
treat them separately. 


Gre Annealing. 

In European or Reaumur practice, as previously 
stated, the material which performs part of the 
function of annealing must essentially be of an 
oxidising nature, and the most suitable (in fact, the 
only practicable) material is ferric oxide in the torm 
of red hematite ore. This is packed round the cast- 
ings, which are placed in annealing pans or pots of 
grey cast iron of suitable thickness and design, 
varying according to the size and nature of the cast- 
ings to be treated. The ore also serves the purpose 
of supporting the castings and preventing to some 
extent the distortion which would inevitably take 
place were they heated without packing. It also 
affords a very necessary protection from direct con- 
tact with the flame of the furnace, which wou'd 
result in burnt and useless castings. 

Annealing Ore.—The character of the ore is a very 
important matter, for if it is too active (too high 
in oxygen) it tends to cause pitting of the surface 
of the castings, thus spoiling them for use. If, on 
the other hand, it is too low in oxygen it does not 
act as an effective decarburiser and annealing is too 
slow or imperfect. A mistake is often made by 
malleable-iron founders in regarding any ore as suit- 
able for annealing if it is a red hematite ore. Some 
ores which would be quite suitable for blast-furnace 
use are quite unsuitable tor annealing, on account of 
both nature and chemical composition. Vet the vague 
rule is generally accepted that a red hematite ore 
of a granular nature (a convenient size being that 
which will pass through a 3-in. riddle) will serve 
as a packing, with the addition of about 10 per cent. 
of new ore each time it is re-used. To appreciate 
the requisite properties in an annealing ore it is 
necessary to remember that it must stand the anneal- 
ing temperature without fusing and must also act 
as an oxidiser to the carbon in the metal. As already 
stated, a good new ore should not be used undiluted 
by used ore, or the castings will he badly pitted by 
the action of the oxygen. But if an ore is used 
which is not sufficiently strong in oxygen to deal with 
the carbon, the castings will not be annealed. It is 
different with the low-sulphur iron used in the black- 
heart process, for in that work a quite neutral pack- 
ing will give good results with a suitable iron, for 
the simple reason that oxidation is not an essential 
of the annealing. But it is the first essential in 
European of Reaumur practice, and if the ore is not 
sufficiently active a higher temperature will be re- 
quired, with a consequent danger of fusing the ore 
and spoiling the castings. 

Red hematite ore is composed chiefly of ferric oxide 
(F,0,) ferrous oxide (FeO). silica, and traces of 
other substances, amongst which are lime, sulphur 
(in the form of sulphide of iron), magnesia, alumina, 
and magnetic oxide of iron (Fe,0,). The effective 


constituent in the annealing process is the ferric 
oxide, which gives up part of its oxygen to the car- 
bon, with the production of ferrous oxide. There- 
fore, an excess of ferrous oxide in a presumably new 
ore would probably indicate adulteration with spent 
ore. A good new ore should not contain more than 
1.5 per cent. of ferrous oxide. 

A reasonable specification for the ore would set the 
following limits: — 


Per 
cen 

Ferric oxide (FegO3) not under 80.0 
Ferrous oxide (FeO) not over 1.5 
Moisture 3.0 


*if higher, lime should be present only in’ traces. 


The ore, as purchased, should be dry, of a brick-red 

colour, and the pieces sufficiently hard to resist 
crushing between the finger and thumb. As pre- 
viously stated, a low percentage of ferric oxide 
renders the ore weak without the additions of spent 
ore which are customary. The. following typical 
analyses of ores (taken on the dried ore) which gave 
uniformly satisfactory results, are quoted by F. H. 
Hurren.+t 


Good Annealing Ores. 


1 | 3 3. 4 5 
Per | Per Per | Per Per 
cent. | cent. | cent. | cent. | cent. 
Ferrous-oxide 1.23 | 3.21 1.14) 1.44} 0.12 
Ferric-oxide 88.80 | 81.40 | 83.28 | 82.21 | 95.36 
Silica 7.80 | 11.14 | 18.72 | 11.53 | 3.50 
Lime Nil. | Nil 1.45 0.35 | Nil. 
Sulphur 0.09 0.03 | Trace.| Nil. 


No. 5 is particularly good, and is stated to be the 
best out of 150 samples. 

The same writer quotes the following as analyses of 
unsatisfactory ores :— 


Unsatisfactory Annealing Ores. 


9. | 10. 12, | 13. 

Per Per | Per Per Per | Per | Per Per 

. cent, | cent. | cent. | cent. | cent. | cent. | cent. cent. 
Ferrous 

oxide ..| 2.52| 0.12| 0.06|0.64' 0.20| 1.01] 0.67{ 1.04 
Ferric | | | 

oxide ..| 53.60 | 59.05 | 75.73 | 76.72 | 78.57 | 74.02 | 76.60 | 77.39 

Silica 26.60 | 25.02 | 15.58 | 17.20 | 18.75 | 17.70 114.21 | 13:40 

Lime .-| 6.24) 12.16] 3.57) 1.25) 1.60] 1.281) 2.72) 4.21 

Sulphur ..| 0.57 | 0.54] 0.02 | Trace.’ 0.04] 0.06 Trace.| 0.02 


Castings annealed in ores Nos. 6 and 7, were 
covered with a dark-brown, semi-opaque glass, 
precumably resulting from a combination of the 
excessive lime with the silica to form a fusible ca’- 
cium-silicate, which analysis revealed to be the com- 
position of the substance. It was almost impossible 
to remove this hard, brittle coating trom the cast- 
ings. Nos 8 and 9 required prolonged heating to pro- 
duce the desired results in the castings. 


+]Founpry Trape JovenaL. November, 1910, 
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The following are analyses of some ores: — 
Red Hematite Ore. 


(Harrison, & Company, Limitep, LinpaL 
Tron Mines, ULverstTone.) 


Soft selected lumpy ore. 


Natural. | Dried 

Per cent. Per cent 
Ferric oxide 86.87 88.00 
Ferrous oxide Trace. Trace. 
Silica. . 8.51 8.63 
Alumina 2.17 | 2.20 
Lime 0.98 1.00 
Magnesia 0.073 | 0.074 
Phosphorus . . ee 0.010 0.011 
Sulphur oe Trace. race. 
Arsenic 0.084 0.085 
Oxide of manganese Trace. | Trace, 
Iron .. 60.81 61.60 


Barrow Hematite Iron Ore. 
Kid- | Pen- | Washed] Washed 
ney” | cil” |“ Best”) ore. ore. 
ore. ore. ore. | (Fine.) |(Coarse) 
Ferric oxide 97.86 | 97.43 | 85.86 | 76.56 | 86.50 
Moisture : 0.50 0.50 | 4.60 7.60 3.74 
Phosphoric acid 0.52 0.02 0.01 0.04 0.01 
Sulphuric acid Trace.| Trace.| Trace.| Trace.| Trace 
Insoluble residue 1.04 1.60 4.96 | 11.91 6.45 
Soluble residue 0.58 0.45 | 4.57 3.89 3.30 
Phosphorus . . 0.008 | 0.008 | 0.006 | 0.016 | 0.007 
Sulphur Trace.| Trace, | Trace. Trace 


Method of Packing.—The white-iron castings, being 
extremely brittle, require careful handling and puack- 
ing. After being cleaned of adherent moulding 


Fie. 1.—Packing ANNEALING Pans with Harp 
CastTINGs IN ORE. 


sand, they are sorted approximately into various 
sizes and placed in the annealing pans, starting first 
with a bed of ore a couple of inches thick. The 
castings should not be allowed to touch each other, 
and all interstices should be well packed with ore, 
following with further castings when the first are 
covered, and so on until the pan is full. A further 
pan or ring is then placed on, and the joint luted 


with fireclay and sand, and the packing process con- 
tinued. When the desired height (governed by the 
construction of the oven) is attained, a lid is placed 
on and the joint luted as before. The tier of pans 


is then picked up by a suitable trolley and placed in 
the oven, the annealer arranging them according to 
classes, so that the thick castings get sufficient heat 
tor their proper annealing, while the thin ones do 
not get over-heated. 

When the oven is full of pans it is closed and 
sealed, the method depending on the construction 


; 


& 


¥ 


. Fie. 2.—Brexive ANNEALING OVEN at DAIMLER 
Works, READY BrICKING-UP AND HEATING. 


of the oven (which will be dealt with later), and the 
firing is commenced and continued for the necessary 
period. It was the practice at one time to vary the 
temperature, attaining the maximum heat for a time 
and then allowing a decrease of temperature for a 
period, followed by an increase of temperature to 
the maximum, and so on. But that practice is not 
adopted in modern foundries, as it only prolongs the 
process unnecessarily. 

The oven temperature should be gauged by a suit- 
able pyrometer and regulated accordingly, though 
some foundries appear to be satisfied with gauging 
the temperature by sight and the period of annealing 
by the scaling effect on the pans. Such practice, 
however, is too empirical to be recommended, though 
it undoubtedly has served in the past with experi- 
enced men. 

When it is judged that the maximum temperature 
has been maintained long enough, the oven is allowed 
to cool down slowly, this cooling taking from 12 hours 
onward, according to the construction of the 
oven and the thickness of work being annealed. 
The slow cooling after heating is essential, 
vr the carbon in the castings will not come out of 
combination, but will remain as combined carbon, 
giving hard castings. It must be remembered that 
the annealing temperature is above the critical 
point, and hence the separation process takes place 
on the downward grade of the temperature. It is 
common to allow the castings to remain in the 
annealing pans until they are cool enough to be 
handled, this ensuring a slow cooling. 

The rate of heating up is important, particularly 
with heavy sections. If the maximum temperature 
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is attained too rapidly the castings are liable to 
crack through irregular expansion strains, so the 
first period of annealing in such cases is one of slow 
increment, about 1,200 deg. F. (650 deg. C.), being 
maintained for a considerable time, the maximum of 
about 1,800 deg. F. (about 980 deg. C.) being finally 
attained and maintained for the necessary period 
ranging from 3 to 14 days. The fires are then 
allowed to burn out, and the sealed oven “soaks ”’ 


Fie. 3.—Removine Pots From Ovens at DAIMLER 
Works. 


or gradually cools off, at the conclusion of which 
process the heat-treatment is finished. 

It may here be interesting to mention the practice 
tollowed at the Daimler Company’s foundry. At the 
Daimler Works the castings are packed in iron pans 
(Fig. 1) with a pure hematite ore, mixed as usual with 
a portion of spent black ore, and the pans are stacked 
in concentric rings in the large beehive-shaped ovens 
shown in Figs. 2 and 3, which are gas-fired, each from 
a separate producer. The gas and air inlets are ar- 
ranged round the circumference of the oven, also the 
main exits to the stack. The oven temperature is 
thus under control, and regular firing can be ensured. 
A temperature of about 960 deg. C. is maintained 
tor the requisite period—in this case about six days. 

The reduction of carbon is considerable, as will be 
seen from the following analyses of a casting before 
and after annealing : — 


| After. 


| Per cent. Per cent. 
| 2.90 1.87 


Carbon, total as os os 
combined .. oe ee 2. | 


The total carbon after annealing can only be con- 
sidered as approximate as this varies in different 
sections, and from the exterior inwards of the same 


section. 


Annealing for Black-heart Castings. 

In general, the process just discussed holds good 
for black-heart or American malleable cast iron, with 
the difference that a different packing material is 
used and the maximum temperature is maintained 
for a much shorter period, The temperature ranges, 
according to the class of work, from 750 degrees C. 
to 900 degrees C., and the heating process takes about 
40 to 50 hours as a minimum, apart from the slow 
cooling. With cupola iron the temperature requires 
to be somewhat higher than with air-furnace metal, 
supposed to be due to the higher sulphur, but possibly 
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as a result of carbon and silicon being out of ratio 
for rapid annealing. 

Packing Materials.—While rolling-mill scale _ is 
generally considered as the packing material for 
black-heart castings, it is by no means essential, and 
is only influential as affecting the rim of the casting, 
in so far as it acts as an oxidising or decarburising 
medium. On this account black-heart work annealed 
in rolling-mill scale has a characteristic white or de- 
carburised rim (ferrite) surrounding a body of metal 
in which the carbon has been separated as temper 
carbon but not removed, Other packing materials 
serve quite well, and amongst those that have been 
used may be mentioned sand, lime, cement, man- 
ganese di-oxide, fire-clay, fine graphite, carborundum, 
and aluminia. While the packing material affects 
the rim it does not influence the interior structure. 

According to recent experiments by Leasman and 
Storey at the University of Wisconsin, U.S.A., with 
materials which are stable at the annealing tempera- 
ture the structure is uniformly a layer of ferrite; 
with oxidising materials a deep layer of ferrite is 
formed; and with carbon, charcoal, graphite and 
case-carbonising materials, a skin structure is formed 
which varies from a low-carbon to a high-carbon 
steel. These investigators further state that the 
physical structure of the packing materials also 
affects the metal’s skin structure. Materials which 
are loose and porous and allow a free circulation of 
the air produce a ferrite exterior to the casting. 
Without the oxygen of the air the structure of the 
exterior portion does not differ from the interior. In 


u outside of 


29 bre. 
| 
Time in Hours. 
Fie. 4.—Curve or Typroan ANNEALING CYOLE 
FOR BLACKHEART MALLEABLE ANNEALING. 


one experiment which showed this, brass turnings 
were used as a packing material; the brass fused at 
the annealing temperature and completely enclosed the 
specimen, preventing the oxygen from coming into 
contact with it. Although a normal malleable struc- 
ture was formed in the other specimens annealed 
in the same heat, the temper carbon in this specimen 
extended to the brass coating which had formed on 
the specimen. In this connection it is suggested as 
probable that the atmosphere of the furnace and 
the looseness of the packing rather than the chemical 
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action of the scale determines the rim structure when 
rolling-mill scale is used. It should be mentioned, 
however, that the atmosphere of the experimental 
furnace used was highly oxidising as compared with 
that of the commercial furnace. 

As evidence of the small effect of the packing 
material on the structure, it may be mentioned that 
in at least one American plant where scale is regu- 
larly used, when a rush comes anything within reach 
is used as a packing material, usually ashes and 
cinders, and no difference in structure is apparent 
between the two malleable products. In another 
plant brick-dust is replacing scale with no apparent 
change in structure. Storey claims that large cast- 
ings can be annealed by merely heating in a muffle, 
care being taken to prevent excessive oxidation. The 
structure is the same in all cases, consisting of an 
exterior layer of ferrite, or pearlite, or both, and an 
interior of temper carbon and ferrite. 

Temperature of Annealing.—The best temperature 
for annealing is governed somewhat by the composi- 
tion of the metal, but it is very desirable not to 
exceed the proper heat; for though a higher tem- 
perature may reduce the time requisite, the product 
is poorer in strength. Nor will prolonged heating 
at a low temperature give good results, unless the 
temperature in question is above the critical point 
at which the carbide decomposes. This point appears 
to lie between 740 and 830 deg. for low-sulphur irons. 
The above-mentioned authorities (Storey and Leas- 
man) experimented with an iron of the following 
composition, in bars 3 by % by 10 in.:— 

Total (combined) carbon 
Silicon we 
Sulphur 


Phosphorus 
Manganese 


0.65 to 0.70 
0.055 to 0.060 
0.140 


The low-carbon resulted from steel addition to the 
melt. The conclusions arrived at were that with 
this iron annealing for 50 hours at 860 degrees 
secured a complete breakdown of the cementite; 
annealing at 740 to 760 degrees for 50 hours resulted 
in a partial breakdown, though by continuing the 
heat to double the time it is probable that a com- 
plete breakdown could have been secured. No de- 
composition could be observed in specimens annealed 
below 670 degrees, 

The effect of the rate of cooling was also con- 
sidered, and it was found that when the rate was 
slow (the drop from 900 degrees to 670 degrees re- 
quiring 38 hours) the interior of the specimen showed 
an excellent malleable structure of ferrite and tem- 
per carbon; when the same drop in temperature 
required but 22 hours, the resulting interior struc- 
ture showed ferrite, temper carbon and areas of 
pearlite; when the time occupied but 15 hours, the 
interior showed pearlite, temper carbon, and a small 
amount of ferrite. 

It appears that a fast rate of cooling after anneal- 
ing results in a steely structure, and that the critical 
cooling range is between 740 degrees and 830 degrees. 
Therefore, if the rate of cooling is sufficiently slow 
in the critical range, all of the carbon’ in the un- 
decomposed austenite will be precipitated in that 
range. If the carbon is entirely precipitated in the 
critical range the rate of cooling below 700 degrees 
has little effect upon the iron—a fact that would dis- 
count the value of leaving the castings in the pack- 
ing to get quite cool, if the cooling through the 
higher ranges of temperature has been sufficiently 
slow. Practice, in any case, has indicated that the 
decomposition of the carbide is not complete at the 
annealing temperature, but continues during cooling 
through the critical range; while practice also con- 


firms the suggestion that rapid cooling after passing 
the critical range has no influence on the carbon, for 
it is common to cool rapidly from about 650 deg. C. 

When investigating annealing temperatures in 
black-heart practice, Mr. Putnam* submitted 
bars of the same metal to 11 malleable-iron foundries 
to be annealed in accordance with their usual prac- 
tice. The analysis was as follows:—Silicon, 0.74 per 
cent. ; sulphur, 0.041 per cent. ; phosphorus, 0.148 per 
cent.; manganese, 0.24 per cent.; combined carbon, 
2.70 per cent. The results obtained on the annealed 
bars indicated considerable irregular.ties in results 
obtained in different foundries. The critical and 
proper annealing temperature was ascertained on a 
number of hard-iron specimens ranging from 2.35 
to 3 per cent. total carbon. These temperatures 
ranged from 1,525 deg. F. for 2.35 per cent. carbon 
to 1,650 deg. F. for 3 per cent. carbon. The curves in 
the diagram, Fig. 4, were given as representing a 
typical annealing cycle in an oven containing 14 tons 
of castings, the carbon content being 2.65 per cent. 
Putnam states that after reaching the annealing 
temperature there is no further rise in the tempera- 
ture of the metal until all of the carbon has changed 
into the graphitic condition, and that as soon as the 
change has been completed the temperature will rise 
in accordance with the temperature of the oven. 
Referring to the diagram in question, it is certainly 
shown that at 1,475 deg. C. (800 deg. C.) the rise 
in oven temperature is not reflected in the castings 
until what Putnam claims to be the formation of the 
graphite is complete. The arrest in the cooling of 
the castings, despite regular cooling of the oven, 
however, suggests to the present writer that it is at 
the critical point in the range between 740 and 830 
deg. C. (in this particular case 760 deg.) that the 
actual formation of annealing carbon takes place. 
This would imply that the higher arrest on the 
heating-up curve indicates a change in the condition 
of the carbide preparatory to the separation of 
temper ¢arbon. 


ELECTRO-PERCUSSIVE WELDING.—In a Paper 
on this subject by Messrs. C. E. Skinner and L, W. 
Chubb, of the Westinghouse Company, presented be- 
fore the American Electro-Chemical Society recently, 
the authors stated that in the process of electro-per- 
cussive welding two wires are welded together by 
causing a condenser discharge to pass between the 
ends of the wires in the moment when they are pressed 
together by mechanical force. The generation of the 
heat is so localised, so sudden. and so intense that 
there is no time for unequal heat conduction through 
the shanks of the wire, and the ends are melted and 
even vaporised whether the melting point 1s high or 
low. For this reason metals of different kinds can be 
welded together independent of their electrical resist- 
ance, melting point, or heat conductance. An 
combination of metals which has ever been tried will 
weld together, but the joints will not be permanent 
with such combinations as aluminium and tin, or lead 
and iron. Many of the alloys of most metals are very 
hard and brittle. As an example, there are alloys 
near both ends of the copper-aluminium series which 
are unworkable; yet electro-percussive welds between 
these two metals are said to be so ductile that they 
may be worked in a die, forged, or rolled into thin 
foil. Any alloy formed at the weld must range from 
100 per cent. copper on one side to 100 per cent. alu- 
minium on the other; but possibly the brittle com- 
binations are so thin that the joint as a whole is 
flexible and ductile. 


* Detroit Foundrymen’s Associaticn, 
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Foundry Equipment Details. 


By J. M. L. 


The writer has frequently noticed the lack of eye 
for details exhibited in some foundries, for it must 
be understood by every experienced foundryman that 
a good shop, cupolas, ladles, cranes, etc., does not 
constitute a fully-equipped shop. One must not 


Fic. 1.—Sranparp Gate 


overlook the minor details. Of course, boxes are 
among the first items, and as a good number of these 
can be made to commence with in open sand, that 
matter is easily got over, but when these have been 
made and work proper is started, and something is 


N 


~ 


~ 


| 
Fic. 2.—Woop Pate ror STANDARD 
STAKES. 


expected in the way of production, then one begins 
to look for wedges, clamps, stakes, etc., which are 
probably not available, with the result a few wood 
wedges are used and stakes, etc., made temporarily. 
But alas! one forgets and becomes so accustomed to 
the wood that one never dreams of having the proper 
article made. Having been up against this trouble, 


Fic, 3.—Cast-1rron Hammer Heaps. 


which caused a great loss of time, the writer took 
good care to remedy matters on the second occasion, 
and had patterns, and in some cases wood plates, 
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Fie. 4.—Ciamp ror Lvcs 
or Boxgs. 


made for the different articles, which after the 
second cast gave a goodly supply of requisites. It 
might be mentioned that most of these patterns and 
plates are still working, and we always have an 
abundance of the articles mentioned. The appended 


sketches, tables, etc., may be useful to any readers 
similarly placed. Everything works out marvellously 
cheap, as all can be made by a very young apprentice. 


Trangelar Section 


Fie. Stick ror 
Moutpine Boxgs. 

The gate pin shown in Fig. 1 may be made in either 
cast-iron -or hard-wood. Fig. 2 shows a wood plate 
for casting standard stakes. Fig. 3 shows two sizes 
of cast-iron hammers heads for knocking out boxes 


4 


Fic. 6.—Harp-woop 
vor Licut 
CorE-1RoNs, ETC. 


after casting, the first head being for an ordinary 
hand-hammer shaft and the larger one for a 


2 ft. 6 in. shaft. A clamp to suit lugs of most 
| 
A — Ins. Ins. Ins, Ins. 
3 1 § 4 
3 if 4 1 
| 
2 1 1 
Two off each size. 


Fic. 7.—Rance or Harp-woop Dispies ror Heavy 
CoRE-IRONS, ETC. 


boxes is shown in Fig. 4. The hard-wood filleting 
stick for moulding boxes shown in Fig. 5, is held in 
the corner while ramming, and is then simply drawn 


out by the handle. Fig. 6 shows a_ hard-wood 
dibble for light core-irons, ete. Fig. 7 shows the 
design and sizes for a range of hardwood dibbles 


Fic. 8.—Cast Wences. 
suitable for heavy core-irons, gratings, etc. Fig. 8 
shows a range of cast-iron wedges suitable for most 
purposes. These should be plated so that a big lot 
may be made at one cast. 
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Composition of Cast Iron. 


At a meeting of the Halifax Branch of the British 
Foundrymen’s Association, on April 17, Mr. Carrick 
in the chair, Mr. J. G. Robinson (Halifax) addressed 
the members on ‘‘ The Composition of Cast Iron.” 
Cast iron, he said, differed from other kinds of iron 
in containing a large amount of impurities. Many 
people, when speaking about cast iron, stated the 
percentage of the silicon or manganese necessary for 
certain classes of work, but omitted to mention the 
percentage of carbon, although it was the latter 
element which had the greatest influence on the re- 
sulting castings. The amount usually present varied 
from 2 per cent. to 4.5 per cent., and usually two 
distinct forms were recognised, which were known 
respectively as ‘‘ graphite ’’ or free carbon and com- 
bined carbon. The amount of the graphite and the 
size of the flakes attained was determined by the 
composition of the metal and the rate of cooling. 
Graphitic carbon reduced shrinkage by reason of its 
expansion at the time it separated. For strong cast- 
ings 0.5 per cent. combined carbon was required. 
Professor Howe had suggested that the maximum 
strength was obtained when the combined carbon was 
between 1.0 and 1.2 per cent., and the graphite as 
low as possible. This, however, would be too hard to 
be readily machined. However, it was combined 
carbon which determined the strength, closed the 
grain and increased the shrinkage and chill. All 
cast iron contained more or less silicon, the propor- 
tion ranging from 0.25 per cent. to 4.5 per cent. In 
itself, silicon had a hardening effect, but by reason 
of its effect on the carbon was really used as a 
softener, as it tended to promote the separation of 
carbon as graphite. 


Manganese was usually present in pig-iron in 
amounts varying from traces up to 2 or 3 per cent. 
Few foundry irons, however, were offered which con- 
tained more than 2 per cent. The effect of man- 
ganese was to combine with the carbon and dissolve 
in the iron, thus retarding and preventing the 
separation of graphite and rendering the metal 
harder, whiter, closer, denser, and stronger. Phos- 
phorus was present in about the same proportion as 
manganese, and although it had little direct influence 
on the state of the carbon, it lowered the percentage 
of total carbon present. Mr. Geo. Hailstone stated 
that with 2 per cent. of phosphorus in cast iron there 
was not more than 2 per cent. carbon. The bene- 
ficial effects up to a point were, the lowering of the 
melting point, the greater fluidity of the metal and 
the reduction of external shrinkage. Above 1.25 per 
cent. P. was not safe in large castings. It made the 
metal whiter and more brittle, and consequently 
weaker. Dr. Stead suggested 0.7 per cent., but he 
(the author) had obtained 18 tons tensile with 1.2 
per cent. Sulphur was too often made _ responsible 
by the foundryman for all the faults of the metal 
and defects of castings, and many founders were 
hard to convince that it had any redeeming feature. 
The general effects were, that the iron was made 
harder and more rigid, and perhaps brittle; was 
liable to cast more unsoundly, especially in green-sand 
moulds; was more sluggish, contracted more, and was 
thus liable to produce drawn and distorted castings 
with initial stress of unknown value. It increased 
the percentage of combined carbon by preventing its 
separation as graphite and neutralised the useful 
effect of silicon. 


The changes that took place when 


iron was 
melted in the cupola, continued the 


speaker, 


depended upon the construction of the cupola, the 
pressure and volume of blast, composition of the coke 
used and the grade of iron being melted. In melting 
ordinary grey iron, unless the total carbon was ab- 
normally high, there was practically no change in the 
percentage, but if the total carbon was very low, it 
would tend to increase to its normal content Ly 
taking carbon from the coke. The loss of silicon 
ranged from 0.2 to 0.3 per cent., according to the per- 
centage originally in the mixture; an average could 
he taken as 0.25 per cent. Manganese loss was 0.1 per 
cent.; phosphorus remained practically constant; sui- 
phur gained 0.038 per cent. The resultant castings 
were necessarily of a harder and closer nature than 
the original charge. The composition of iron to be 
used for making a casting depended upon the size of 
that casting, i.¢., its thickness as affecting the rate 
of cooling. The mixture of iron used to make large 
castings, close, solid and strong, would make a small 
thin casting hard, flinty and impossible to machine. 
If only light castings were to be produced, mixtures 
that were low in sulphur, fairly high in phosphorus, 
and high in silicon should be used. These elements 
gave softness, and at the same time _ sufficient 
strength for ordinary purposes. If large and heavy 
work was to be made, where soundness and strength 
were essential, the iron should be harder and be pro- 
duced by using irons fairly low in silicon, lower in 
phosphorus, and with more sulphur than could be 
allowed in light castings. 

Mr. PEMBERTON said the foundryman could not get 
satisfaction for high-class castings by working only to 
the analysis. If he wanted a constant test of 15 tons 
tensile and two tons transverse on a 2in. by lin. 
bar, with gin. deflection, it was almost impossible 
with a high total carbon say from 3.5 per cent. to 
3.7 per cent. Some people spoke of tensile tests, 
some of transverse tests, and some of deflection, but 
it was not right to separate them; they should all 
be considered. If a micrograph of cast iron showed 
a network structure it would give good tests all 
round, and if an iron had more than 3.2 per cent. of 
total carbon then tensile tests fell. Silicon should 
not be more than 1.2 per cent. for good tensile re- 
sults. 

With regard to the conditions of smelting in the 
blast furnace, continued Mr. Pemberton, an iron with 
3 or 3.2 per cent. carbon made in a blast furnace 
at a high temperature showed large flakes of graphite ; 
if melted at a low temperature small flakes of 
graphite; and as a cupola did not melt graphite the 
large flakes remained as such. He did not think 
there was a great deal to fear from sulphur if the 
iron was cast hot, but if it was cast sluggish, then 
they could look out for sulphur blobs. 

Mr. Carrick asked Mr. Pemberton for an analysis 
for a high-class mixture. Mr. Pemberton gave the 
following :—Graphite carbon, 2.3 per cent. ; combined 
carbon, 0.8 per cent.; silicon, not more than 1.2 per 
cent.; manganese, not more than 0.8 per cent.; phos- 
phorus, not more than 0.75 pet cent.; sulphur, not 
more than 0.08 per cent. (cold blast). 

Mr. Berry said that a lot of specifications never 
demanded a tensile test. He was often asked for a 
transverse test of 1} tons on a 2in. by lin. bar, 0.3 
deflection, and was getting it regularly with steel 
scrap; in fact he often got as high as two tons 
transverse. 

Mr. PEMBERTON said that two tons transverse could 
be got without steel; the analysis given would give 
it, but they must know theig. iron. 

Cc 


: 


378 


Mr. Carrick reminded Mr. Pemberton that there 
were different classes of high-class iron. The one 
which had been given was a high-class cylinder iron, 
but Mr. Berry would be expected to supply a high- 
class iron for machine tools, and as they could not 
all have laboratories, and could not get the blast- 
furnacemen to give the chemical analysis, they had 
to find ways and means themselves. He (Mr. Carrick) 
said he used a contraction test by means of micro- 
meters, and he found it a very handy and accurate 
way of working. As an example, on a } in. bar 12 in. 
long, he could easily arrive at the amount of silicon 
by the contraction shown. The mixture given by 
Mr. Pemberton would work out at 0.175; 0.153 con- 
traction would show 28 to 30 ewts. transverse test 
and 0.156 contraction 32 ewts. He had been sup- 
plied with iron on one occasion which was supposed 
to contain 2.5 per cent. of silicon, and instead of 
showing 0.147 contraction it showed 0.160; therefore 
it contained 1.9 per cent. silicon. He sent a sample 
away for analysis, and his conclusion was verified. 

Mr. Rosrnson said that Mr. Carrick’s remarks on 
the contraction tests for silicon proved what he said 
about carbon, that the physical properties of cast 
iron depended upon the total amount of carbon and 
the state of that carbon. He said he had seen cast- 
ings made with a machining allowance on the pattern 
actually shorter than they ought to have been when 
machined.’ As to sulphur, he did not fear it despite 
the fact so many foundrymen blamed it for nearly 
everything that happened; but the iron must be 
cast hot. He thought Mr. Pemberton had made a 
mistake when he said that manganese up to a cer- 
tain percentage had a hardening effect. Manganese 
was a hardener all the way. 


The Action of Heat and Furnace 
Gases on Sand-Lime Bricks. 


In a recent number of the ‘‘Revue de Métallurgie,”’ 
M. E. Damour gives an account of some tests on 
sand-lime bricks, According to the makers of these 
bricks they are resistant to heat. As, however, they 
have been shown to consist either of a hydrated 
silicate of lime or of calcium hydroxide (which de- 
compose at 200 deg. C. and 550 deg. C. respectively) 
it is the opinion of chemists that heat will destroy 
the cementing material and, as a result, cause dis- 
integration. For the purpose of deciding the ques- 
tion, the author subjected commercial sand-lime 
bricks to two series of tests; one conducted in an 
oxidising atmosphere (under the influence of heat 
only), and the other in a hot furnace flue, in which 
the bricks were also exposed to carbon dioxide. 

In the first series, the bricks were heated for two 
hours at constant temperatures, rising by 50 deg. C. 
at a time, from 100 deg. to 800 deg. C., and finally 
at 1,000 deg. C. The loss in weight and the resist- 
ance to crushing were then measured. The deter- 
mination of the loss in weight was for the purpose of 
ascertaining the lowest temperature of complete de- 
hydration. Incidentally, it revealed the occurrence 
of a rapid process of carbonation in which the water 
of hydration is replaced by carbonic acid, according 
to the equation Ca(OH), + CO, = CaCO, + H,0 
which increases as the temperature rises above 200 
deg. C. This reaction was particularly noticeable in 
the case of crushed samples of the brick, which 
present a far greater surface of material to the 
action of CO, than do whole bricks. The direct esti- 
mation of the carbon dioxide present in the powdered 
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brick calcined at moderate temperatures showed an 
increase from 1.3 to 3.93 per cent. For the whole 
bricks, the loss in weight increased progressively with 
the heating temperature employed, from 3 per cent. 
at 200 deg. to 6.01 per cent. at 800 deg. C. 

Above 550 deg. C., however, it remained fairly con- 
stant, indicating that this is the temperature of com- 
plete dehydration of the hydroxides or hydrosili- 
cates constituting the binding material. At the same 
time, this temperature is the one at which the bricks 
begin to exhibit a considerable decrease in crushing 
strength. For instance, the crushing strength after 
heating for two hours at 150 deg. was 413 kg. per 
sq. cm., whereas at 550 deg. it had fallen to 226 
kg., and at 600 deg. to 1/7 kg., after which it 
decreased fairly regularly to 81 kg., at 1,000 deg. C. 

The loss of strength is at first slow, and even at 
500 deg. C. amounts to only one-third, so that the 
bricks may be said to stand fairly well up to that 
temperature. They even retain a certain amount of 
cohesion up to 800 deg. Beyond this, however, the 
dissociation temperature of calcium carbonate is 
reached and the mass literally falls to pieces. On 
heing heated to about 1,500 deg., the silica combines 
with the lime to form a fusible silicate capable of 
acting as a bind; but this operation would be very 
costly, and does not seem to afford the possibility of 
the product competing successfully with the ordinary 
silica bricks used in metallurgy. 

In investigating the effect of fumes, the bricks 
were heated in a reverberatory furnace for four, six, 
eight, 30 and 60 hours, In this series some diffi- 
culty was encountered in interpreting the results, 
owing to the considerable difference in the two parcels 
of bricks tested, though both were of the same make 
and appearance. The initial strength of the one 
parcel of bricks was less than half that of the other. 
Ultimately the cause was traced to a difference in 
the density of the bricks, in consequence of 
the difference in the amount of compression given in 
the course of manufacture. When, however, they 
were compared with other bricks of similar density 
the anomalies disappeared. The values obtained indi- 
cate that heating at 300-400 deg. C. causes a loss in 
weight, which attains a maximum between the second 
and the sixth hour of heating, after which the weight 
increases again at first very quickly in presence of 
furnace gases, in consequence of the substitution of 
CO, for water of hydration. On exposure to the air 
for several days after the heating at 300-400 deg. C., 
the bricks regain a portion of their lost weight, bring- 
ing the permanent loss down to, generally, less than 
1 per cent. This is attributed to the fact that part 
of the lime in the brick is combined with silica as a 
silicate which on heating is dehydrated, but not de- 
composed, whilst the rest is free and thus able to 
absorb carbon dioxide from the gases. If the whole 
of the lime could be converted into carbonate the 
bricks would show a permanent gain in weight and 
not a loss. 

On exposure to furnace gases the crushing strength 
of the brick is decreased in proportion as the heating 
is prolonged, proving the injurious effect of these 
gases on the cohesion of the material. The average 
crushing strength after a few hours exposure was 
only about one-third of that of the brick in the 
original condition. 

From this the author concludes that lime-sand 
bricks ought not to be used in the construction of 
any furnace parts, flues or chimneys where they will 
be exposed to the action of carbon dioxide. In cases 
where such bricks can be used it is advisable to see 
that they are of uniform density, since otherwise 


their wearing properties are liable to be very 
irregular. 
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Researches on the Iron, Silicon, 
and Carbon Alloys.* 


By Georces Cnarry (Paris) and Anpre Cornv- 
TuHenarp (Ville). 


The properties of the iron-carbon-silicon alloys, 
and, in particular, the transformations they under- 
go under the influence of variations in temperature, 
present peculiarities which do not appear to have 
been fully elucidated by the investigations hitherto 
carried out, and amongst which may be mentioned 
those of Sir Robert Hadfield, Guillet, Baker, and 
others. The authors have therefore reinvestigated 
these transformations by taking into consideration 
successive series of metals containing varying amounts 
of silicon and carbon, and endeavouring both to co- 
ordinate and to confirm the results of thermal, chemi- 
cal, and microscopic analysis. 

On the other hand, this investigation appears to 
them to have shed some light on the iron-carbon sys- 
tem itself; by taking into consideration, so to speak, 
the continuity of the perturbations introduced by 
the progressive variation of an element it is possible 
to arrive, by extrapolation, at an understanding of 
what would occur in the complete absence of that 
element. 

The work has been carried out on two main groups 
of alloys :— 

(1) Steels, which have been divided into dead soft 
steels containing 0.10 to 0.15 per cent. of carbon 
(the silicon varying from 0.1 to 7 per cent.), and 
semi-hard steels containing 0.35 to 0.40 per cent. 
of carbon (the silicon varying from 0.1 to 4.5 per 
cent.). 

(2) Cast iron with 2 per cent. of carbon (silicon 
varying from 0.1 to 7 per cent.). 

The authors briefly sum up as follows the con- 
clusions to which their research have led, and con- 
nect them with the results already established : — 

Influence of Silicon on the Al, A2, and A3 Points. 
—The authors are able to confirm, as different ob- 
servers have pointed out, that the A3 point rapidly 
decreases when the percentage of silicon rises, at the 
same time rising very slightly on the temperature 
scale. 

The temperature at which the Al perturbation 
takes place rises with the silicon percentage, this 
point reaching and then passing the A2 point while 
becoming gradually fainter. After reaching a given 
percentage of the metalloid and for a given rate of 
variation of temperature, the Al point completely 
disappears, and all the carbon of the metal is then 
found in the state of graphite. It is even possible to 
cause a predetermined disappearance of this point 
by treating the sample, before applying the thermal 
test, in such a manner as to produce the complete 
transformation of the carbon. 

The A2 point falls gradually in the temperature 
scale when the percentage of silicon rises, losing 
little by little its intensity the while, but still per- 
sisting in a very clear manner in metals containing 
up to 7 per cent. of the metalloid. At this junc- 
ture the A2 point is the only anomaly which ap- 
pears on thermal investigation, in iron alloys 
containing low carbon, even when the rate of the 
variation in temperature be sufficiently accelerated. 
The individuality of the A2 point is the more clearly 
brought into light by the fact that it is possible, 
at will, to retain in or to eliminate from its vicinity 
the Al point by bringing into play the precipita- 
tion of the graphite. 


* Abstract of Paper presented before the Iron and Steel Institute, 
May, 1915. 


Although the A2 point is not manifested on dilata- 
tion, it is not impossible that it corresponds with 
an allotropic transformation. It is not necessary, 
from the authors’ point of view, that for the defini- 
tion of such a transformation it should manifest itself 
by its influence over the whole of the physical pro- 
perties of the substance under consideration. it 
should suffice for it to influence any one of those 
properties. 

Influence of Silicon on the Solubility of Carbon in 
Iron.—The present research is overshadowed by the 
following fact, which has already been pointed out 
by various observers, but which the authors believe 
themselves to have established in a more accurate 
manner than has hitherto been done: every increase 
in the proportion of silicon present in the metal 
diminishes the solubility of carbon in iron. 

The presence of the metalloid reacts, naturally, on 
the one hand, on the temperature limits within which 
the precipitation of graphite takes place, and, on the 
other hand, on the rate of the transformation of the 
cementite. The authors have thus been able to show 
that with alloys containing very little carbon and 
about 3 per cent. of silicon, there exists a tempera- 
ture zone within which, by making the rate of cooling 
intervene, the complete decomposition of the carbon 
may be brought about. 

Finally, the influence of silicon on the rate of re- 
action is such that in certain irons the graphite 
precipitation gives rise to a thermal point. This 
anomaly, which may coexist with the Al point, 
possesses special sharpness when the latter has dis- 
appeared. It is then found that it rises rapidly on 
the temperature scale, when the percentage of silicon 
rises. 

Graphic Representation of the Phenomena.—The 
authors point out, at the beginning of this Paper, 
that the researches on carburised ferro-silicon alloys 
appeared to them capable of affording information 
on those cases beyond its range where silicon was 
absent. It is well known that complete agreement 
has not been reached amongst metallurgists on the 
subject of the iron-carbon diagram. While most 
metallurgists favour the double diagram (graphite 
system and cementite system) described by Le 
Chatelier, Heyn, Charpy, Benedicks, etc., some ob- 
servers appear to tend to revert to the single diagram, 
drawn up in the first instance by Roozeboom. With- 
out entering into a detailed comparison, the authors 
confine themselves to stating that all the facts they 
have observed and recorded in the present Paper con- 
form very naturally with the scheme of the double 
diagram, and thus appear to constitute a further 
argument in its support. 


The Diffusion of Carbon in Iron.* 


By F. W. Apams, B.Sc. (Wiggin Scholar in Metal- 
lurgy, University of Birmingham). 

Sir F. Abel, in 1881, first indicated the existence 
of a carbide of iron of the formula Fe,C, and most 
metallurgists now accept this formula as representing 
the composition of the most important compound of 
iron and carbon. The conditions of stability of this 
carbide, however, are still subjects of controversy. 

During the interval that has elapsed since Abel’s 
original discovery many investigations have been 
conducted with the object of determining the condi- 
tions of formation, and the properties of other car- 


~* Abstract of Paper presented before the Iron and Steel Institute: 
May 1915, 
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bides of iron. The results of Wittorf’s researches 
indicate the probable occurrence of three additional 
carbides, having the respective formulas, FeC,, Fe,C, 
and FeC. As proofs of the existence of these car- 
bides are not yet complete, and their range of stability 
does not extend below 1,200 deg. C., a consideration 
of their influence on the diffusion of carbon in iron 
is not included within the scope of the present Paper. 

In a Paper which was presented to this Institute 
in 1897 by Mr. G. P. Royston, an experiment was 
described which was conducted as follows :—A piece 
of steel containing 0.95 per cent. of carbon was 
placed in a porcelain tube, and heated in vacuo at 
900 deg. C. for twelve hours. The sample weighed 
practically the same after as before heating. Two 
pieces of mild steel, containing 0.15 per cent. of 
carbon, were then placed in the tube along with the 
previous high-carbon sample, but not in contact with 
it. These three pieces were then heated for twelve 
hours in vacuo at 900 deg. C. This treatment pro- 
duced practically no alteration in their weight. The 
high-carbon specimen was then placed in contact with 
the two low-carbon pieces, and the three samples 
subjected to the same treatment as in the previous 
cases. The specimens were then cooled in vacuo, and 
reweighed. The results showed that the low-carbon 
pieces had increased in weight, whilst the high-car- 
bon piece had lost an amount equivalent to that 
gained by the low-carbon pieces. On determining 
their respective carbon contents after this treatment, 
it was found that the percentage loss of carbon in 
the high-carbon piece was exactly balanced by the 
percentage gain of carbon in the low-carbon pieces. 
From the results of this experiment it would seem 
that the carbon only had diffused from the inner 
high-carbon piece to the outer low-carbon pieces. 
Mr. Royston suggested that the carbon was ap- 
parently in solution as such, in the iron, at the tem- 
perature of the experiment, viz., 900 deg. C., and 
should in that case obey the ordinary laws of diffu- 
sion, and diffuse through the iron until the pres- 
sure of solution was equalised throughout. 

The author’s research was undertaken with the view 
of confirming Mr. Royston’s experiment, and, if 
possible, to obtain further evidence to prove whether, 
at temperatures between 900 deg. to 1,000 deg. C., 
carbon diffuses as such or as iron carbide. 

So much controversy has turned on the cementa- 
tion of iron in vacuo, even by solid carbon, at tem- 
peratures below the melting point of the iron, that 
at present it would be unsatisfactory to draw con- 
clusions other than those indicated by the experi- 
ments. These conclusions are summarised as 
follows : — 

(1) Iron and steel, when heated in vacuo between 
900 deg. to 1,000 deg. C., lose weight. 

(2) Samples of steel, white iron, and, to a lesser 
extent, grey cast iron, will weld together, when 
heated in vacuo within the temperature range of 91) 
deg. to 1,000 deg. C., provided their surfaces are 
clean, and in perfect metallic contact. The amount 
of this welding or intercrystallisation thus taking 
place between two samples of iron or steel is not 
dependent on the quantity of carbon present in them, 
or on the difference of carbon content of the two 
specimens, but only on the perfection of contact be- 
tween their respective surfaces. 

(3) When welding occurs between two specimens of 
iron of unequal carbon content, the transference of 
carbon, by consequent diffusion from the high-car- 
bon steel to the steel of lower carbon content, is 
much more rapid than the transference of carbon 
effected by the agency of a gaseous vehicle such as 
carbon monoxide. 

(4) There can be no tendency to equalisation of 


carbon by diffusion, between two samples of steel of 
varying carbon content, when they are heated to- 
gether in vacuo between 900 deg. to 1,000 deg. C. un- 
less their respective surfaces are in perfect metalli: 
contact, in which case welding results, and thus pre- 
vents any further investigation on the lines indi 
cated by the results of Mr. Royston’s experiment. 


ELECTRIC FURNACES FOR STEEL CAST- 
INGS.—In a Paper to be presented at a meeting of 
the American Institute of Mining Engineers at San 
Francisco, Cal., in September, Mr. W. G. Kranz, dis- 
cussing the electric furnace in the foundry, states that 
the National Malleable Castings Company installed 
a 6-ton Héroult furnace in 1912. This furnace has 
three electrodes 17 in. in diameter, uses three-phase 
60-cycle current, and is equipped with Thury regu- 
lators. The power factor of the furnace is 94 per 
cent. Since July, 1912, the furnace has been in con- 
tinuous operation, producing up to the present time 
over 20,000 tons of both carbon and alloy steels of 
varying analyses and of exceptional quality. Both 
cold- and hot-metal charges have been used, with a 
power consumption of about 150 kw.-hr. per ton in 
the case of hot-metal charges and from 500 to 600 
kw.-hr. per ton in the case of cold charges. Too much 
cannot be said about the refining possibilities of the 
electric furnace, for no other method of steel manu- 
facture can compete with the electric in this respect. 
In proper operation lies the whole secret of success. 
That steel has been made electrically means nothing, 
for when the furnace is operated under oxidising 
conditions the quality is no better than that of onen- 
hearth material; but when properly made, electric 
steel is as good as that made in the crucible, and 
very much less expensive. The most important of 
the many advantages of electric steel castings over 
those made by the ordinary processes are briefly sum- 
marised, and it should be kept in mind that these 
apply not only to carbon steels but to the alloy steels 
as well: —(1) Absence of segregation, elimination of 
oxides, and absolute uniformity of composition re- 
gardless of atmospheric conditions which affect oven- 
hearth furnaces; (2) almost entire elimination of 
sulphur is possible (an important consideration in 
steel castings) and complete control of the other 
elements; (3) great tenacity, giving ability to w:th- 
stand much more abuse and fatigue without rupture ; 
(4) high ratio of elastic limit to ultimate strength: 
(5) a more ready response: to heat treatment and 
with much more uniform results; (6) perfect control 
of pouring temperature, combined with ability to 
obtain very hot metal, so that light and intricate 
shapes are readily cast. There is no doubt, says the 
author, as to the practical elimination of sulphur 
in electric-furnace operation. We have repeatedly 
reduced the sulphur to a trace in irons containing 
as high as 0.30 per cent. sulphur. During the past 
year we have developed an electric steel having re- 
markable physical qualities after heat treatment. 
This was accomplished without resorting to any of 
the high-priced alloys. The steel, when subjected to 
shock or static pull, will stand from four to five times 
as much stress without distortion as the ordinary 
open-hearth product. This assertion is not based on 
a few tests, but on over 3,000. 


WAR DEMAND FOR MACHINE-TOOLS.~ Heavy 
purchases of machine-tools for use in the manufac- 
ture of munitions of war continue. So thoroughly 
has the market in the United States been ransacked 
that to succeed in picking up a single second-hand 
lathe now is considered a stroke of fortune. The in- 
ability to secure lathes for early delivery has led to 
the placing of a large amount of business for future 
delivery, and as a result American lathe manufac- 
turers in many cases have disposed of the greater 
part of their output over the remainder of the year. 
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The Foundry Cupola. 


At a recent meeting of the Lancashire Branch of 
the British Foundrymen’s Association, held at Bolton, 
Mr. T. W. Markland in the chair, Mr. Robert 
Buchanan, F.R.S.A., of Birmingham, delivered 
a lecture on ‘‘The Genesis ot the Foundry 
Cupola,’ which in substance has previously appeared 
in our columns. After discussing the antiquity of 
iron and the furnaces producing it, he dealt with 
the bloomery furnace, the old English blast furnace, 
the coking of coal, the cupola furnace, the old type 
of cupola, the Thwaites’ cupola, the Whiting cupola, 
the Machiell cupola, contours of linings, materials 
for linings, single or double rows of tuyeres, and the 
blast and its effects. 

In the discussion wh'ch followed, Mr. Harrison 
said that in speaking of the effects of little or much 
coke being used, Mr. Buchanan did not mention 
the quantities of coke or the effects of the blast. Did 
not the increase of blast counteract the effects of the 
increase of coke? The use of two or three rows of 
tuyeres in a cupola was a_ debateable point. 
His own experience with two cupolas of identi- 
eal size, one having two and the other’ three 
rows of tuyeres—-the latter having a little more blast 
area than the former—was that while 4 or 5 tons per 
hour was got from the one, up to 7 tons was got 
from the other? They had tried it, not once, but 
many times, and on each occasion the extra melting 
power was got from the cupola with three rows of 
tuyeres. The height of the bed was the same in each 
case. 

Mr. Waker asked whether, when one tuyere was 
6 or 8 in. higher than the other, that would make 
any difference? Then, in speaking of the quantity of 
coke and the pressure of air, the lecturer had not 
mentioned the quantity of coke. Would he give 
them that? 

Mr. Srmxiss said his own practice was not to allow 
the coke to burn through before charging. He him- 
self was using a melting furnace with 8 tuyeres in 
two rows, 6 in. by 4 in. of the expanding type, and 
they worked very well. A remark of Mr. Buchanan's 
might lead any one who had not had much experi- 
ence, to infer that softness or hardness depended 
upon blast, but that was not the case. Hardness 
and softness depended on the mixtures. They should 
not put soft metals in the cupola and attempt to 
harden them by blast, or vice versa. With regard 
to charging methods, in charging with a bucket a 
mass of cold metal was thrown down the cupola, and 
the result would be much inferior to the spreading of 
the iron in layers, which could be done by men at 
the cupola mouth. 

Mr. Bvenanan, referring to some remarks on the 
use of steel in cupola mixtures, said he had _ not 
heard before of 70 per cent. of steel sc used; the 
highest he knew of was about 45 per cent. Replying 
to Mr. Harrison, he said he should consider the best 
proportion of tuyere area to cupola was about one 
to nine, but they might possibly do very good work 
with one to six. He could not, however, attempt 
to lay down any law, as it was only by experiment, 
working upon similar conditions, that they could find 
out a rule for themselves. He had been asked if he 
ever came across mottled places? He had seen hard 
spots, but it was a very dehateable question where 
they came from. Sometimes it seemed as if the meta! 
had been splashed, and not taken up again; why it 
should be so he did not know, unless the silicon had 
been oxidised ; but he did not know that that was the 
whole explanation. He did not think sulphur had 
to do with the formation of hard pellets in the grey 
iron. Mr. Harrison’s experience in getting 4 or 5 


tons with two rows of tuyeres and 7 tons with three 
rows was interesting, and rather unusual. He had 
tried the experiment, and found it was not worth the 
coke—in fact, he could get his results better with 
two than with three rows. He was not able to 
tell any one what was an ideal tuyere, unless he 
knew all the conditions. It was pretty certain that 
the proper area of tuyeres could only be found by 
experiment, but if a number of pipes were used, one 
ought to be slightly above the other. He quite 
agreed with Mr. Simkiss about the coke just being 
kindled, and he also agreed with him that they had 
not yet got the right design of cupola, which would 
come some day. He was not prepared to say 
more than that the ideal cupola was one that would 
go on melting week after week. Mr. Simkiss also 
remarked that charging by bucket was not as good 
as charging by hand. In a small cupola that might 
be true, but in others he did not see any harm in 
charging with the bucket. He (Mr. Buchanan) did 
not approve of keeping the slag hole open all the 
time. <A slight hole was a very useful adjunct, but 
the air should not be blowing through all the time. 

A cordial vote of thanks was accorded to Mr. 
Buchanan for his address. 


-- 


AUTOMATIC TURNING MACHINE ECONOMIES. 
—In their ‘‘ Monthly Review,’’ Messrs. Alfred Her- 
bert, Limited, point out that much work is regularly 
done on engine lathes which ought to be done on 
turret lathes, and much work is done on turret lathes 
which ought to be done on automatic turning 
machines, and the relative costs of production on the 
three classes of machines are given regarding a toggle 
carrier for the friction clutches of a lathe headstock. 
The work used to be done on an engine lathe at a 
piecework price of 2s. 3d. each, but was transferred 
to a turret lathe which enabled the price to be re- 
duced to 1s. 6d. each, the saving being 33} per cent. 
This seemed to be a good saving, but it was found 
later that the work could be done on an automatic 
turning machine at 4}d., amounting to a saving of 
75 per cent. over the turret lathe and 835 per cent. 
over the engine lathe. 


METALLURGICAL RESEARCH AND WAR- 
FARE.—In the course of a recent address before a 
graduates’ meeting of the Institution of Mechanical 
Engineers, Sir Robert A. Hadfield made reference 
to his own research work, and said that low-hysteresis 
steel had been found exceedingly valuable for elec- 
trical purposes, chiefly for transformers. The first 
transformer made of the low-hysteresis material was 
constructed in 1903 for the Sheffield City Corpora- 
tion Electric Light and Supply Department. It 
was a small beginning, but it had been estimated 
that in 1909 the use of the low-hysteresis material 
was effecting a saving in America of something 
like 10 million dollars annually. This figure had 
since been greatly exceeded, probably doubled. 
In great Britain, Germany, and _ other- countries 
the savings effected had been proportionately as 
large. In connection with research on the effect 
ot carbon on iron and _ steel alloys, highly in- 
teresting details were given of the battle between 
the ‘‘ armour which could not be fractured and 
the ‘‘ projectile which no armour could resist.’’ The 
function of the cap on the armour-piercing shell was 
described; this, and the flight of the shell, its impact 
with and perforation of an armour-plate, and subse- 
quent bursting, being illustrated by remarkable cine- 
matograph films. The lecturer directed attention to 
a 13.5-inch shell which had been so little damaged 
after perforating a 12-inch plate that it could have 
heen ground, put into the gun, and fired again, A 
15-inch shell which went through a 15-inch plate was 
in equally good condition. 
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Analyses of Tin and Antimony. 


384 
The London Metal Exchange published, in 
1912, analyses of many of the different com- 


mercial brands of tin. With the purpose of trying 
to obtain concordant results and eventually agreeing 
on suitable methods of analysis, Mr. W. A. Cowan, 
in the United States, has undertaken a series of 
analyses in co-operation with Mr. D. M. Buck, of the 
American Sheet and Tin Plate Company, Mr. A. M. 
Smoot, of Messrs. Ledoux & Company, and Mr. A. 
H. Knight, of Liverpool, through the kindness of 
Mr. R. F. Pearce, of Messrs. Williams, Harvey & 
Company, Limited. Particulars of these analyses 
are given in a Paper read at the recent Chicago meet- 
ing of the American Institute of Metals. Mr. Cowan 
is, however, careful to point out that, owing to the 
wide geographical distribution of the sources of supply 
of the various brands, it was found impracticable to 
obtain tair samples representative of each, and 
therefore, for this investigation simply an individual 


Banka. 

A B Cc D 

%o %o 
Oe 0.024 0.004 trace none 
Antimony 0.038 none 0.006 0.006 
Copper 0.003 0.009 0.002 0.004 
Cadmium none none 
Bismuth ee 0.002 Nil none 
trace 0.004 0.023 0.019 
none Nil none 
Manganese sean none enue none 
Tungsten ......... none 
trace trace trace 
Phosphorus ....... trace none Nil 0.008 
99.935° 99.971° 99.963 99.963° 

Total .... 100.000% 100.000%  99.994% 100.000% 
* By difference. 
Straits. 

A B Cc D 
0.057 0.080 0.049 0.064 
0.084 0.072 0.058 0.077 
Antimony ........ 0.103 none 0.018 0.018 
| ee 0.013 0.027 0.020 0.020 
Cadmium ......... none none 
0.003 0.004 none 
trace 0.005 0.003 0.005 
none Nil none 
Manganese ....... none none 
Sulphur trace p trace 0.009 
Phosphorus ....... trace none Nil 0.610 

100.000% 100.000% 99.383%  100.000% 


* By difference. 


pig was taken at random from a commercial lot at 
hand of each of the following brands :—Banka, 
marked M E; Straits, marked J & C: Australian, 
Pyrmont Smelting Company, Sydney, marked B; 
English common, Williams, Harvey & Company, 
branded with a lamb and flag and Mellanear. In 
one case, through Mr. R. F. Pearce, a fair repre- 
sentative sample of a brand was obtained, namely, 
English refined, Williams, Harvey & Company, class 
A, Standard Contract of London Metal Exchange. 
According to the rules of the London Metal Ex- 
change pig tin is good delivery under their form of 
contract only when accompanied by an analysis, certi- 
fying that the metal contains a percentage of pure 
tin of either 99 or 99.75 per cent., according to 
whether the quality is that of common tin or of re- 
fined tin. It is the practice of the English manu- 
facturers to brand pigs of common tin with a lamb 


and flag. The results of analysis of these samples 
should be identified with only an individual pig ot 
tin. They do not necessarily represent an average 
composition of all lots of the various brands, except 
in the case of the-English refined tin. 

Mr. A. H. Knight reports that this latter sample 
was received directly by him from the registered 
warehouse in the form of fifteen sealed packets of 
sawings representative of 750 tons; that they were 
melted together by dropping them into an iron ladle 
containing boiling palm oil; there was apparently 
no oxidation and consequently no dross formed, and 
only a slight loss of weight; the melted tin was well 
mixed with a piece of hardwood and cast into small 
ingots. This sample was received too late to be in- 
cluded by all the participants in the work, and up 


Pyrmont (Australian) 


A B Cc D 

Peer 0.019 0.045 0.016 0.045 
0.020 0.035 0.019 0.038 
Antimony ....... 0.054 0.074 0.051 0.098 
0.023 0.027 0.015 0.024 
0.010 0.007 none 
trace 0,003 0.003 0.003 
none Nil none 
Manganese none none 
Sulphur ....... ... trace i trace trace 
Phosphorus ....... trace none Nil 0.02C 
99.784° 39.806* 99.866 99.762° 

100.000% 100.000%  99.977% 100.000% 


* By difference. 


Williams, Harvey & Company (English) 
Common. Refined. 
A B Cc D Cc D 

0.339 «(0.374 0.387 trace 0.010 
Arsenic 0.038 0.078 0.060 0.077 0.049 0.061 
Antimony .. 0.336 0.220 0215 0.252 0.032 0.039 
Copper ..... 0.075 0.100 0.060 0.090 0015 0.014 
Bismuth . 0.070 §=0.059 0.064 0.002 none 
Iron trace 0.008 0.004 0,002 trace 0.00% 
Zine . trace ‘ens? 0.012 
Ni & Co..... 34% none 0.007 none Nil none 
Manganese .. none —— | ; none 
Sulphur .... trace 0.002 0.006 trace trace 
Phosphorus . trace none trace 0.007 Nil trace 
Tin ....... 99.212 99.150% 99.260 99.109 99.920 39.861° 

Total 100.000 100.000 100.047 100.000 100.018 100.000 


* By difference 


to the present has been analysed only by Mr. A. H. 
Knight and Mr. Cowan. The other samples of tin 
were prepared by remelting the whole original pig in 
a clean small kettle to a temperature of about 280 deg. 
C. (=536 deg. F.). This was thoroughly stirred and 
mixed, and thin bars poured into a cold mould, so 
that they would set quickly with as little segregation 
as possible. The bars were cut in two and several 
pieces sent to each analyst, no two halves of the 
same bar being included in any one set of samples. 
The samples were prepared for analysis by sawing 
the bars clear through in a number of places evenly 
distributed throughout their length, with a carefully 
cleaned hack saw blade, then passing a magnet 
through the sawings to remove any particles of steel : 
or by rolling out the bars into a very thin ribbon of 
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foil, after removing any surface contamination, and 
cutting sections-to represent a fair sample of the 
whole length of the ribbon; or by filing complete 
cross-sections at the ends and in the middle of each 
half bar with a coarse rasp, then treating the filings 
with a magnet. 

On comparing the results first obtained, it was 
found that some of the determinations showed too 
wide a variance, and the need of further investiga- 
tion was demonstrated. In some cases the figures 
first obtained have been revised, but Mr. Cowan states 
that the analyses have not yet reached a close agree- 
ment on all results, nor have uniform methods of 
analysis been agreed upon. 

In the comparison of pig-tin analyses the letters 
denote the names of the analysts as follows :— 
A=American Sheet and Tin Plate Company; B= 
Ledoux & Company; C A. H. Knight; D=National 
Lead Company. 

Antimony. 

A similar investigation was made as_ regards 
antimony. The samples of antimony were obtained 
in a similar way, by taking individual ingots from 
lots bought in the market of the following brands : — 
Cookson’s, branded ‘‘C ”’?; Hallett’s, branded ‘“‘H ”’; 
Japanese, branded ‘‘M C’’; Chinese, branded with 
two overlapping circles ‘‘OO,’’ and marked Wah- 
chang, Mining and Smelting Company, Changsha, 
Hunan, China. The determinations reported show 


End View. 
here also the need of much more work being done. 
We give the results so far obtained :— 


Metallic Antimony Analyses. 


Cookson’s ‘‘C’’ Hallett’s ‘‘H”’ 
A D A D 
0.041 0.102 0.669 0.718 
0.035 trace 0.175 0.012 
trace 0.092 trace 0.210 
Bismuth ....... none none 
0.040 0.046 0.038 0.046 
Cadmium ....... none none 
0.010 0.004 0.014 0.007 
trace 0.034 trace 0.023 
Bulphur ........ 0.086 0.128 
Antimony® ...... 99.608 98.856 
100.000% 100.000% 
* By difference. 
Japanese ‘‘MC’’ Chinese ‘‘OO"’ 
A D A D 

Lead 0.443 0.424 0.018 0.029 

Tin . 0.175 0.012 0.035 none 
Arsenic 0.008 0.095 0.017 0.090 
Bismuth none none 
Copper ... 0.034 0.043 0.008 0.012 
Cadmium none none 
Iron 0.015 0.007 0.007 0.004 
eos trace 0.023 trace 0.027 
Sulphur ........ 0.201 0.078 
Antimony® ..... 99.195 99.760 

100.000% 100.000 % 


Analyses marked A are by the American Sheet and 


Tin Plate Company, and D by the National Lead 
Company. 


A Foundry Emergency. 


By W. F. 

There is scarcely any job that tests the adapta- 
bility of a moulder more than the mending of the 
top part of a mould after an accident, because to a 
certain extent he has to depend upon his past ex- 
perience and observation, coupled with his practical 
knowledge. An example shown herewith is that of 
an accidental fall or slipping from its place of a section 
of a girder mould. Of course, in the event of this 
happening previous to the mould being finished, 
methods would have been adopted different to that 
here described; but in this instance the cupola was 
already charged with the special iron for the girder 
—hence the necessity for prompt action. 

The girder mould in question was finished and 
ready for closing and the top part or cope was being 
turned over preparatory to being lowered to its 
place, when one of the grids supporting a section of 
the mould broke, causing the section to fall. For- 
tunately, none of the debris fell in the bottom half 
of the mould, so the top part of the moulding box 
was turned back and two pieces of deal boards D, 
were clamped to the box. The bars of the 
broken section were then rammed up level, and the 
mending strips (BB, side view) placed in their posi- 
tion. A glance at the sketch will show the position of 


Plan. 


Enlarged View of Cc | | 


the other two mending strips, A A, which were held 
in their place by a weight at the back of them, the 
strips BB being held in their position by the sec- 
tions left intact ; the space formed by the four strips 
of wood was then rammed up level. 

This brings us to the principal part of the job, 
viz., the fixing of the replaced section. Referring to 
the sketch it will be noticed that the method adopted 
to keep the section rigid is by means of flattened 
sharps. It may be mentioned, en passant, flattened 
sharps are spikes made of } in. or 3 in. round 
iron, pointed at one end and flattened out at the 
other and turned about 2in. at right angles; they 
are usually used for holding cores in position. A 
number of these were utilised, care being taken to 
have them long enough to drive into the deal boards 
DD. The mending-up strips, AA and BB, were 
then removed, and the section finished in the usual 
way. 
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Surface Grinding Machines. 


An emery-band surface grinding machine designed 
to grind and finish work in a straight line, and not 
in circles as in a dise grinder, is illustrated in the 
annexed cut, which shows the method of operation. 
The multifarious uses to which a machine of this type 
can be put will be apparent. It will be noted that 
the endless band is kept tight by means of a tension 
pulley which can be adjusted to take up any slack 
that may develop in use. The operation of changing 
the band for one of a different grade occupies only a 
few seconds and involves no dismantling of the 
machine, parts. The drive is by belt, the requisite 
speed being 500 to 700 r.p.m. The length of the 
grinding band is 36 in. and its width 4 in. The 
table measures 10 in. by 5} in., while the driving 
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the sleeve to connect the discharge pipe to the fur- 
nace or fire box, L the screw-feed conveyor, and M 
connecting pipes between conveyor and mixing 
chamber. The feeding device consists of a screw con- 
veyor enclosed in a dust-tight housing which is bolted 
to the bottom opening of the coal dust storage hop- 
per, or bin, through which the coal dust is fed into 
the screw by gravity. The screw carries the coal dust 
forward to the discharge end of the conveyor housing, 
where it is discharged into four receiving pipes, 
through a long narrow slot, and what does not go 
through the slot passes over and drops through a 
larger opening at the extreme end of the conveyor 
housing. The air and coal-dust mixing chamber 
consists of an outer housing through which a blast-air 
nozzle extends. ‘I'he coal dust as it drops trom the 
conveyor housing through the slot is drawn into and 
through the four pipes on to the blast-air nozzle, and 


ENpDLEss-BAND Surrace GrinpING MACHINE. 


pulley is 54 in. diameter by 1§ in. wide. It should 
be noted that our illustration shows a machine of an 
older style which has since been improved in impor 
tant particulars, but it gives a good idea of the 
utility of the machine and.its method of operation. 
The patentee is Mr. Robert H. Lash, 31, Carburton 
Street, and 30-32, Bolsover Street, London, W. 


Powdered Coal Burner. 


The use of powdered coal as fuel, restricted for so 
long to Portland cement practice, is now spreading 
rapidly. In two Papers submitted by Messrs. David 
H. Browne and Louis V. Bender. respectively. at 
a recent meeting of the American Institute of Min- 
ing Engineers, descriptions are given of coal-dust- 
fired reverberatories at Copper Cliff and Anaconda. 
The coal is crushed, dried and pulverised, and then in- 
troduced into the furnace by means of an air cur- 
rent delivered through five ‘“‘ burners’’ at a pressure 
of 10 ozs. A secondary air supply is obtained through 
the port holes through which the burners are pro- 
jected into the furnace. These port holes are each 
12 in. in diameter, which leaves an annular space 
3 in. wide around each 6 in. pipe. By means of suit- 
able dampers this secondary air can be regulated. 
The burners are a special design by Mr. N. L. War- 
ford, of the Anaconda Copper Mining Company. In 
the annexed cut, A is the screw conveyor housing, B 
the mixing chamber housing, C the blast-air nozzle, 
D the drive-end bearing of the conveyor, E the dis- 
charge-end bearing of the conveyor, F and G the 
hlast-air control gate, H the free-air control valve or 
damper, J the sleeve to connect the blast-air pipe, K 


the coal that does not go through the slot drops on 
to the end of the air nozzle, through the larger open- 
ing at the end of the screw conveyor, and all the coal 
o o G G6 6 6) 


Warrorp Putverisep Coat Burner. 


dust entering the mixing chamber is drawn to the 
end of the blast-air nozzle and blown into the furnace 
or fire-box. 


A MEETING of the members of the Midland Counties 
Institution of Engineers was held at the rooms of the 
Geological Society, Burlington House, London, W., 
on June 11. The business was confined to announcing 
the names of members nominated for election as 
councillors for the year 1915-16. 


4 
° 
4 


Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accom- 
panies the application. When inventions are communicated 
the names of the communicators are in brackets, 


6,306.*Gripping and forging dies. Locomotive Super- 
heater Company. 

6,323 to 6,327. Furnaces. A. Smallwood. 

6,328. Furnaces, fire-grates, etc. A. Smallwood. 

6,330. Apparatus for introducing goods into, and re- 
moving same from, annealing furnaces, etc. 
A. Smallwood. 

6,433. Reverberatory furnaces. F. W. Stevenson. 

6,477.*Furnace-mouth closure for blast furnaces. (J. 
Pohlig Akt.-Ges., Germany.) 

6,589. Mandril for use with lathes, grinding machines, 
etc. S. Scholtens. 


Abstracts of British Patent Specification Recently 
Accepted. 

21,066 (1913). Apparatus for Carrying the Steel from 

the Steel Furnace to the Roller Mills and for Casting 

the Ingots en route. A. H. Cooper. Fig. 1 is a vertical 
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not merely lifts the moulds and carries them to this 
furnace, but may if desired, be arranged to lift up the 
lids of the furnaces—although in the arrangement shewn 
a small hydraulic jib crane has been installed for this 
purpose. The crane E also lifts the ingots out of the 
furnaces and conveys them to the ingot carriage H. 
Referring to Fig. 3 J J are hoppers to which fuel is 
conveyed by the grab crane K. i ese hoppers feed the 
gas producers which generate the gas for heating the 
soaking pits G. N is a chimney for taking away the 
spent products of combustion. The ladle when full is 
transferred by means of an overhead crane on to the 
teeming crane, The teeming crane travels over the 
moulds in the drawing and teems its contents into any 
of them as desired. As soon as the ladle is emptied, 
the teeming crane moves back out of the way, and the 
stripping crane which is overhead comes forward and 
after allowing enough time for the ingots to solidify, 
the moulds are stripped off and placed on one side in a 
position ready for receiving another charge of steel, 
and then the same machine picks up the ingots and 
transfers them into the heating furnaces, When the 
ingots are at the proper temperature for the rolling 
mills, the same stripping and charging crane picks the 
ingots out of the soaking pits and transfers them on to 


ie 


| 


FIG. 2. 


FIG. 3.. 


Plant for Conveying Steel from the Furnace to the Moulds and Rolling Mills. 


section of the main portion of the plant; Fig. 3 is a 
vertical section at right angles to Fig. 1 of the casting 
and reheating pits ; Fig. 3 is a section through the re- 
heating pits, shewing also the ingot carriage railway. 
Referring to Fig. 1, A is the steel furnace, and B a 
travelling crane running on a gantry B'. C is a ladle 
into which the metal is run from the furnaces A, and 
D is a slag ladle into which the surplus slag from the 
ladle C overflows. There are a series of stools for the 
ladles C all along in front of the row of furnaces A, 
E is a travelling crane running on gantry E?, preferably 
at right angles to the main gantrys B*, on which gantry 
B' runs. The crane E is used for lifting the moulds and 
the ingots. E* is a second travelling crane running on 
to the gantry E°, and on which the ladles C! are carried 
over the line of moulds F. There is a slag ladle E* 
on a line of rails into which the remaining slag from 
the ladle can be poured. G is the soaking pits or re- 
heating furnaces, to which the ingots I are carried by 
the stripping crane E from the moulds F. The crane E 


the ingot carriage which runs forward to the mill and 
places the ingot on the live rollers in front of the 
cogging mill. The teeming and stripping crane 
gantries protrude into the melting shop bay, and 
are commanded by one or usually two heavy overhead 
electrical ladle cranes. Also an ordinary gauge railway 
runs underneath the teeming crane, which enables the 
slag ladles to be placed underneath the hot metal ladle 
for the purpose of discharging any slag which may re- 
main after casting. The ignot moulds may be arranged 
in any way that suggests itself, but as shewn they are 
arranged so that when stripping operations commence 
the first mould is taken off and placed in position ready 
for the next operation of casting. The ingot is then 
picked up and transferred to the heating turnace. The 
second mould is then stripped off and placed adjacent to 
the first mould and the second ingot is transferred to 
the heating furnaces—this operation going on until] the 
whole cast is dealt with. On the next occasion they are 
manipulated in reverse order. ae 
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Trade Talk. 


Tue Paterson Enoineertnc Company, Limirtep, 
have removed to India House, Kingsway, London, 


Messrs. TyLer & FREEMAN have removed from ?0, 
New Bridge Street, London, E.C., to 40, Chancery 
Lane, W.C. 

Ow1ne to the difficulty of obtaining castings, a new 
foundry has been opened at the Glamorgan UCollieries, 
Llwynypia. 

PALMERS SHIPBUILDING AND Iron Company, LIMITED, 
propose to construct new works on the west side of 
Jarrow Park. 

Tue Withymoor Works, Netherton, of Swindell & 
Company, Limited, toolmakers, are being offered for 
sale by private treaty. 

Tue Caxton Enorneerine, Limite, is being wound 
up voluntarily, with Mr. J. 8. King, 19, Chalsey Road, 
Brockley, S.E., as liquidator. 

Tue steelworks at Sydney, N.S.W., of the Broken 
Hill Proprietary Company, were officially opened on 
June 2 by the Governor-General. 

Tue last day for receiving proofs in connection 
with a dividend to be paid by Mr. T. Simm, metal 
merchant, 234, High Street, Swansea, is July 14. 

Mr. A. Wuiretey, electrical and mechanical en- 
gineer, carrying on business at Tudno Works, Tudno 
Street, Llandudno, is paying a first and final dividend 
of 6s. 104d. in the £. 

T. Rowianps & Company, Limirep, steel, iron, and 
alloy merchants, have removed from the Palm Tree 
Works, Staniforth Road, Sheffield, to the Windsor 
Works, North Church Street, Sheffield. 

Tne discharge from bankruptcy of Mr. W. H. 
Smith, brassfounder, 56, Goodman Street, Hunslet, 
Leeds, has been suspended for three years, the 
debtor to be discharged as from May 31, 1918. 

THe average price of pig-iron in the West of Scot- 
land during the three months February—April was 
67s. 4.95d., an increase of 8s. 5.95d. on the previous 
quarter and 10s, 6.95d. on the corresponding quarter 
of last year. 

Witi1ams, Harvey ‘& Company, Limirep, of the 
Mellanear Works, Bootle, Liverpool, and the Mella- 
near Tin Works, Hayle, Cannell. are establishing a 
tin smelting plant in the States for dealing with 
Bolivian barrilla. 

Fire broke out on June 10, in a pattern shop 
at the Hawkhead Works, Hawkhead, Paisley, of 
Thom. Lamont & Company, Limited, engineers. The 
brigade succeeded in confining the fire to the part of 
the works where it originated, the building and con- 
tents being destroyed. 

Tue partnership heretofore subsisting between 
Mrs. T. Grindrod, as executrix of the will of 
Grindrod, deceased, and E. Thornley, carrying on 
business as engineers, at Halsalls Yard, King Street, 
Southport, Lancashire, under the style of the South- 
port Engineering Company, has been dissolved. 

_Tue council of the Institution of Mechanical En- 
gineers has taken temporary offices at 11, Great 
George Street, Westminster, S.W., in order that the 
Government may have fuller use of the Institution’s 
building at Storey’s Gate. The High Explosives Com- 
mittee has had its home there for some months. 

Tue shareholders of the Malcast Foundry, Limited, 
have decided that the company be wound up volun- 
tarily, and that Mr. H. Meredith, Prudential Build- 
ings, Corporation Street, Birmingham, be appointed 
liquidator. As indicated in another column, a new 
company of the same name has just been formed. 

We understand that Samuel Fox & Company, 
Limited, of Deepcear, have recently placed a contract 
with Wellman, Seaver & Head, Limited, of India 
House, Kingsway, London, W.C., for a complete 
open-hearth steel plant consisting of three open- 
amaeen furnaces,*gas producers, ladle crane, charger, 
etc. 

THe members of the Mining and Metallurgical 
Club met on Monday at 3, caaien Wall Buildings, 


E.C. Mr. Edgar Rickard occupied the chair. The 
report having been approved, Mr. H. L. Sulman 
was elected president tor the ensuing year and Mr. 
F. Merricks vice-president, while Mr. S. H. Farrar 
was re-elected treasurer. 

Tue trustee of the sequestrated estates of Joseph 
Phillips & Company, metal merchants, 68, Elcho 
Street, Glasgow (of which firm J. W. Fullarton was 
the sole partner), intimates that the Accountant of 
Court has accelerated payment of a dividend under 
the sequestration by authorising the same to be made 
on September 4. Creditors’ claims are to be lodged 
with him on or before August 3. 

Tue Grascow Dean or Guitp Court has granted 
warrants to William Beardmore & Company, Limited, 
Parkhead, to erect a onestorey workshop in 
Rigby Street, Glasgow, a forge near Duke Street, 
Glasgow, and a one-storey workshop in East Hope 
Street, Glasgow; to Messrs. David Auld & Son, 
Limited, engineers, to erect a fitting and a machine 
shop in Rowchester Street, Glasgow ; and to the Steel 
Company of Scotland, Limited, to erect additions to 
buildings at Blockairn, Glasgow. 

THe Monometer Manvuracturinc Company, Limirep, 
Whitehouse Street, Aston, Birmingham, have lately 
received, amongst many others, the following orders: 
Messrs. Kent Smith and Messrs. Welch & 
Company, aluminium furnaces; the Northamp- 
tonshire Printing Company and Willsons Printing 
Company, Limited, type metal furnaces; Hadfield’s, 
Limited, the India Rubber, Gutta Percha  Tele- 
graph Works Company, Limited, and the M. L. 
Magneto Syndicate, Limited, Monometer patented 
heat controllers. 

Notice is given that, at the expiration of three 
months, the names of the undermentioned companies 
will, unless cause is shown to the contrary, be struck 
off the Register of Joint Stock Companies, and the 
companies will be dissolved :—Antimony Mining Com- 


pany, Limited; Argyle Lifting Tackle Company, 
Limited; Carbide Vanadium Company, Limited; 


Conveyors, Limited; Cox Brass Manufacturing Com- 
pany (France), Limited; Sunturbo Engineering Com- 
pany, Limited; Tungsten Metal Company, Limited ; 
and the Victoria Engineering Company, Limited. 

Tue question of the arrangements for the manu- 
facture of munitions was discussed at a meeting of 
the Barnsley and District Chamber of Commerce, 
which was held on June 9. It was explained that 
the engineering firms of the town and district were 
approached a considerable time ago on the question 
of making shells, but the output offered, about 200 
shells per week, was not regarded as adequate, in 
view of the work of inspection. The proposed effort 
in Barnsley was rather coldly received, but since the 
appointment as Minister of Munitions of Mr. Lloyd 
George, it had been decided that the manufacture 
should proceed at Barnsley. 

Ar the request of the Chancellor of the Exchequer, 
the Commercial Committee of the House of Commons 
made enquiries as to the conditions prevailing in the 
import and export trades between this country and 
Russia. As a result of their investigations the Com- 
mittee recognised the necessity of establishing a 
Russian Chamber of Commerce in this country, to 
promote closer and better relations between British 
and Russian Commercial Houses, and to remove the 
difficulties which have hitherto existed and militated 
against the commercial welfare of the two nations. 
The Russian Chamber of Commerce in London has 
now been founded, and has opened offices at 16, 
Regent Street, W . 

Tue Society or AMALGAMATED TooLMAKERS, ENGI- 
NEERS AND Macurnists have issued an appeal urging 
members ‘‘ to put in all the time they possibly can, 
and to be willing (if not employed on Government 
work) to move to fresh shops and even districts, if by so 
doing they can assist in accelerating the production of 
the weapons which are so essential to the success of 
our troops in the field. Trade unionists may depend 
upon it that their just interests will be safeguarded 
to the uttermost, but the shorter the war is the 
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easier it will be to do this, and we therefore again 
urge members to strain every nerve in order to 
ensure the ‘delivery of the goods’ and the defeat 
of the enemy.”’ 

A NuMBER of new regulations under the Defence 
of the Realm Act are contained in a supplement of 
the ‘‘ London Gazette,’’ issued on June 12, 
One of these gives power to the Crown to exempt 
from the Factory and Workshop Act, 1901, any fac- 
tory or workshop in which the Secretary of State 
is satisfied that, a reason of the loss of men through 
enlistment or transference to Government service, or 
of other circumstances arising out of the war, exemp- 
tion is necessary to secure the carrying on of work 
which is required in the national interest. Factories 
or workshops belonging to the Crown, or where work 
is being done on behalf of the Crown, are already 
exempted from the provisions of the Act. 

Mr. Percy Pirman, of 25, Victoria Street, West- 
minster, London, S.W., informs us that a full sized 
example of his patent water turbine governor has 
been loaned to the Science Museum, South Kensing- 
ton, where it can now be inspected in Room No. 4, 
of the Machinery Section. Mr. Pitman’s patent is 
a direct connected fluid pressure governor for con- 
trolling the speed of water turbines, Pelton wheels, 
etc. The features claimed are speed regulation, per- 
fect compensation, no floating levers, ball journal 
and thrust bearings throughout, adjustable while 
running, automatic, hand or distant control, per- 
fectly balanced valve, a ‘‘ Live’’ dash pot (prevent- 
ing any back action on the valve), and hobbed skew 
gear running in oil. 

In order to secure the maximum output of muni- 
tions from the Manchester district, the local Muni- 
tions Committee hopes eventually to keep every avail- 
able tool busy for 24 hours in every day. To this 
end it will be necessary not only to employ all the 
skilled labour that can be obtained, but also to make 
use of the services of many persons who have hitherio 
had little or no practical workshop experience. The 
School of Technology has accordingly arranged with 
the Munitions Committee to open a register of the 
names and addresses of all persons who are willing 
to devote either the whole or some definite part of 
their time to industrial service of the kind indicated. 
Those who are able to offer their whole time may 
expect to be called upon a few weeks hence, so soon 
as the supply of skilled labour is completely ab- 
sorbed. 

Ar the meeting of the Manchester Education Com- 
mittee, on June 23, Sir Thomas Shann stated that 
Alfred Herbert, Limited, of Coventry, had lent to 
the School of Technology a No. 3 combination turret 
lathe, which had just been completed under the firm’s 
latest designs. The School of Technology, by plaving 
at the disposal of the War Office the expert know- 
ledge of its professors and lecturers, had been ren- 
dering valuable service in the production of war 
material. An opportunity had arisen for assisting 
the local Munitions Committee, and permission had 
been given for that Committee to have its headquar- 
ters at the school. In addition, the school had under- 
taken the work of registering the names of persons 
who were willing. to offer their services in producing 
war material. In order to assist such persons to 
obtain some workshop training before they 2ntered 
the works, the School of Technology had arranged a 
number of special classes. 

Toe War Munitions ComMMItTTEE 
met on June 5 to elect the officials, Mr. Felix 
S. Budd, president of the Newport Chamber of Com- 
merce, presiding. Mr. F. Mills was elected chairman 
of the Committee, Mr. Isaac Butler vice-chairman, 
and an executive sub-committee was also appointed, 
consisting of Mr. G. Mure Ritchie, Mr. W. Trimmer, 
and Mr. F. W. Raikes, and two Labour _repre- 
sentatives, whose names will be given later. Mr. S. 
D. Williams was appointed secretary to the commit- 
tee. A request from the Newport Trades Council for 
the representation of Labour to be increased on the 


committee from six to nine members was complied 
with, the following being the names of the members: 

Messrs. J. P. Whitehead and A. Taylor (Steel 
Smelters), W. H. Jones and T. B. Thorne (Amalga- 
mated Engineers), J. Gordon (Steel Workers), A. 
Leveson (Boilermakers), F. J. North (Moulders and 
Ironfounders), F. J. Ellis (Steam Engine Makers), 
and H, Seir. The following were added to the general 
committee :—Messrs. John Lysaght, Limited (Orb 
Ironworks), John Paton (Pontypool), Charles H. 
Bailey (Tyne Engine Works), and Charles D. Phillips 
(Emlyn Works). 


_ Ovr Middlesbrough correspondent writes that an 
important and largely attended meeting of 'Tees-side 
iron and steel manufacturers and engineers was held 
on June 29 at the offices of the Cleveland Ironmasters’ 
Association, Middlesbrough, to discuss how best to in- 
crease the output of munitions in the district. A letter 
was read from Sir Percy Girouard suggesting that 
a representative committee should be formed for the 
purpose of co-operating with the North-East Coast 
Armaments Committee. A committee was accordingly 
appointed with power to add to its number. Every 
employer in the district who has lathes is invited 
to inspect the process of the manufacture of shells 
at Messrs. Richardson Westgarth and Company, and 
Messrs. T. D. Ridley & Sons, and to communicate 
with Mr. J. T. Atkinson, the secretary, at the Cleve- 
land Ironmasters’ Offices, as to the extent to which 
they can render assistance. Mr. Atkinson will then 
arrange for a visit of inspection by the Committee. 
Already, it may be pointed out, a very large quantity 
of shells is being turned out in this district, as well 
as much other war material, but there is’ no doubt 
that the number of shells manufactured could be 
greatly increased. 


Tue danger from furnace explosions arising through 
the careless use of scrap is pointed out in a com- 
munication sent out by the Inspectors of Factories. 
The chief trouble, it appears, is involved in dealing 
with hollow tubes, drums, cylinders, and_ similar 
vessels, frequently found in scrap metal. Many of 
these vessels are sealed, and contain water or other 
liquid, or some explosive mixture of gas and air. 
When such articles are exposed to the high tem- 
perature of the furnace, there is a danger of a 
violent explosion. Tubes, formerly used in bakers’ 
steam ovens, are sometimes found with the scrap. 
Some of these are hermetically sealed, and contain 
water; owing to their thickness, they can easily be 
mistaken for an ordinary bar of round iron. In one 
case, a tube, mistaken for such a bar, was plunged 
into an ingot mould partially filled with molten steel. 
The tube immediately exploded, scattering the molten 
metal in all directions, and injuring the workmen. 
In another case, a hollow pump rod was placed on 
the hob of a brass-casting furnace to dry it before 
throwing it into the melting pot. This rod ex- 
ploded, with fatal results. Iron drums, frequently 
sent with consignments of scrap, may have been 
previously used for conveying acids capable of 
evolving hydrogen by chemical action with the iron, 
e.g., dilute H,SO, plus Fe equal FeSO, plus H,,. 
Such drums, if hermetically sealed, may contain a 
dangerous explosive mixture. All hollow vessels 
should be carefully examined before being brought to 
the furnaces. If sealed, a hole should be carefully 
drilled and the contents allowed to escape. There 
is risk in piercing such articles with a sharp pick, 
or breaking them up with a sledge-hammer, as a 
spark may be produced capable of igniting any ex- 
plosive mixture which may have formed inside. As 
the worker must necessarily be standing over the 
vessel, there is little chance of escaping the effects 
of an explosion. The safest plan is to crush such 
articles ugder the ball used for breaking up large 
pieces of iron and steel. There is usually a strong 
shelter made of boiler plates in these places, where 
the operatives could be shielded should any explosion 
occur on the impact of the ball. 
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Tue Board of Trade direct the particular attention 
of all manufacturers and traders concerned in the 
export trade to the need for scrupulous care in the 
transaction of their business abroad. The Govern- 
ment’s reprisals policy, formally announced by the 
Order in Council of March 11 last, is directed to 
suppress all enemy trade, whether import or export. 
The main difficulty in making this policy thoroughly 
effective arises from the fact that some traders in 
some neutral countries are making themselves agents 
for the supply of goods to enemy countries. British 
firms engaged in foreign trade, therefore, must have 
regard to these circumstances, and survey with great 
caution every opening for business which is oftered 
them by neutral importers or exporters. Special 
care should be taken in opening new accounts in 
neutral countries and in relation to any orders or 
inquiries of an abnormal character.” In any case 
of doubt as to the bond fides of particular consignees, 
business should be suspended pending reference to 
the Board of Trade. It is inadvisable that any new 
accounts should be opened by any British trader in 
neutral countries during the war without the fullest 
inquiries as to the character of the business pro- 
posed to him. The Board feel sure that they can 
rely upon the cordial co-operation of all firms engaged 
in foreign business to secure the successful working 
of the reprisals policy. It must be added that the 
proclamations relating to trading with the enemy 
cover indirect trading with the enemy through neutral 
agents, and that carelessness in transacting neutral 
business may involve traders in the severe penalties 
attaching to trading with the enemy. 

G. & J. Were, Limirep, of Cathcart, have offered 
to produce unlimited quantities of shells at net cost. 
In a letter to the Glasgow and West of Scotland 
Armaments Committee, Mr. W. Weir pointed out 
that it was proposed to establish a national shell 
factory in Glasgow, but that his firm had the nucleus 
organisation and the necessary experience, so that it 
would be much simpler to increase their production 
than to organise an entirely new producing unit. Mr. 
Weir also stated that the following resolution had 
been unanimously adopted by the directors of the 
firm :-—‘‘ It is hereby agreed that until the conclusion 
of the war all profits arising from the manufacture 
of shell under present contracts, after deduction of 
the necessary allowances for establishment charges 
and capital expenditure, shall be handed over to 
certain of the various organisations carrying out relief 
work or Red Cross work which the war has necessi- 
tated, and which are supported by voluntary subscrip- 
tion. When the contracts in question are completed, 
the different shell plants will be available to produce 
shell for the Government at net cost, and if required 
all such future production shall be carried on in con- 
junction with the proposed Glasgow National Shell 
Factory.’’ The firm offered to extend their plant and 
machinery for shell production, and on completion of 
present contracts to devote machinery and labour to 
the machining of shell produced by the proposed Glas- 
gow National Factory, or generally to work in con- 
junction with the same under whatever. conditions 
might be suitable. The Committee expressed its high 
appreciation of this spontaneous offer, and decided to 
bring it before the notice of the various interests 
concerned. 


TUNGSTEN.—A process for producing tungsten 
powder has been patented by Mr. Robert Rafn, of 
Porsgrund, Norway, and assigned to the General 
Electric Company. The production of amorphous 
tungsten powder by reduction of tungsten trioxide 
is usually difficult of accomplishment, as a crystalline 
product most often results. The inventor has shown, 
however, that by making the reduction in two stages, 
first with ammonia gas at red heat, producing the 
so-called blue tungsten oxide, and then with hydrogen 
at cherry-red heat, the resulting product is a tung- 
sten powder of remarkable fineness. 


Deaths, 


Tue death is reported of Herr Emil Rathenau, who 
founded the Allgemeine Electricitats Gesellschaft, of 
Berlin. The deceased was 76 years of age. 

Mr. Rosertr Lane, of the firm of John Lang & 
Sons, tool and machine lathe makers, Johnstone, died 
on June 11, aged 60 years. He took an active 
part in local public affairs, being a member of the 
Renfrew County Council, and of the Johnstone School 
Board. 

Mr. Bryan Crosstey, a director of Crossley 
Brothers, Limited, of Manchester, has been killed in 
France. The deceased was the second son of the late 
Sir William Crossley, Bart., and the only brother of 
Sir Kenneth Crossley, Bart., the present chairman 
of the company. 

Seconp-Lieur. J. Wiison, who was killed on May y», 
took the degree of B.Sc. Tech. (Honours) in mechani- 
cal engineering in 1910 at Manchester University. He 
was gazetted in October in the Lowland Divisional 
Engineers, and on proceeding to the front at the end 
of January became attached to the lst Lowland Field 
Company, Royal Engineers. 

Tue death occurred on June 25, at Prestwood, 
Stourbridge, of Mr. Thomas Henry Salter, younger 
son of the late Mr. Thomas Bache Salter, Spring- 
fields, West Bromwich, and brother of Mr. Alderman 
G. Salter, J.P. He was one of the principals of the 
firm of George ‘Salter & Company, spring manufac- 
turers, West Bromwich. 

Lieut. A. M. Oaxkpen, who has died from wounds 
received in the Dardanelles, was born at Retford and 
entered Manchester University to study engineering. 
He was a Whitworth Exhibitioner and a student of 
the Institution of Civil Engineers. He received his 
commission in October and was attached to the Ist 
Field Company, Engineer Unit, R.N.D. 

Seconp-Ligevut. J. L. Morret, of the 3rd Battalion 
Royal Scots Fusiliers, who was killed after being at 
the front for five weeks, took his degree in the En- 
gineering Department of Manchester University. He 
was awarded by the Institution of Electrical En- 
gineers the premium prize for a paper on ‘“ The 
Possibilities of Electric Traction on Railways.” . 

Masor J. F. S. Luioyp, of 6th (Territorial, Burton- 
on-Trent) Battalion Prince of Wales’s North Stafford- 
shire Regiment, was killed in action in Flanders, on 
June 18. Major Lloyd was the younger son of Mr. 
Francis Henry Lloyd, of Stowe Hill, Lichfield, who 
founded the Weldless Steel Tube Company, Limited, 
of Birmingham, over whose board he presides, and of 
which the deceased was also a director. 

Tue death is announced of Sir Arthur T. Lawson, 
of Bedale Hall, Yorkshire, who died at his London 
residence, 68, Eaton Square, on June 9, aged 71. 
He was chairman of the firm of Fairbairn, Lawson, 
Combe, Barbour, Limited, Leeds, and a director of 
the Great Eastern Railway. He was created a baronet 
in 1900, and was a Chevalier of the Legion of Honour. 

Mr. N. Luoyp, son of Mr. and Mrs. Joseph Lloyd, 
of Ardvaar, Great Clowes Street. Higher Broughton, 
has been killed in the Dardanelles fighting. Before 
the outbreak of war Mr. Lloyd. who was 28 years of 
age, was an engineer at the Westinghouse Works, 
Trafford Park. He joined the 6th Manchesters 
(Territorial Force), and went to Egypt, and after- 
wards to the Dardanelles. 

Tue death has occurred at his residence, Lovaine 
Place, North Shields, of Mr. Samuel Young, for 17 
years an assistant departmental manager to Smith’s 
Dock Company, Limited, North Shields. Prior to 
joining Messrs. Smith’s Dock Company, he served 
with Palmers Shipbuilding and Iron Company, 
Limited, Jarrow; R. & W. Hawthorn, Leslie, & Com- 
pany, Limited, Hebburn; and John Readhead & Sons, 
Limited. South Shields. 

Tue death occurred on Sunday, June 6, at his re- 


sidence, Whitelea, Whitegate Drive, Blackpool, of Mr. 
Peter Pickup, after five months’ illness. 


A native of 
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Burnley, he resided in Blackpool for over 20 years. 
His father was manager of the Burnley Ironworks, 
in which position the son succeeded him and filled for 
297 vears. Mr. Peter Pickup carried out many ente - 
prises as a mill architect and engineer. : ; 
IntrMaTION has been received of the death in action 
of Captain Sir John Fowler, Bart., Seaforth High- 
landers. Sir John Fowler, who was 30 years of age, 
was the grandson of the eminent engineer-in-chief 
of the Forth Bridge. He was educated at Harrow 
and Sandhurst. and joined the 2nd Battalion Sea- 
forth Highlanders in 1904. In October, 1913, he was 
seconded as Adjutant of the 4th Battalion Seaforth 
Highlanders, which was the first Highland Terri- 
torial battalion sent to France from Bedford in 
November last. 
H. G. S. who has been 
killed in action, is a son of Professor Sheridan 
Delépine, and entered Manchester University in 1907 
to study engineering, afterwards becoming a mem- 
ber of the Officers’ Training Corps. After graduat- 
ing he went to Canada, and returned to Manchester 
in 1913, becoming junior instructor in drawing and 
demonstrator in the engineering department of the 
University. Last summer he accepted a post in the 
airship department of Vickers, Limited, at Barrow-in- 
Furness. He was 27 years of age. 


Personal. 


Mr. D. A. THomas sailed from England last month 
for America, in connection with munitions contracts. 

Tue late Mr. Thomas Farrar, of Devonshire Street, 
Keighley, brassfounder, left estate valued at £7,632. 

Tur late Mr. William Wood, of Wood, Skinner & 
Company, Limited, left estate valued at £37,517 
gross. 

Mr. D. T. Jenxrys, of Dowlais, has been appointed 
to sueceed Mr. Jones as manager at the Wishaw Steel 
Works. . 

Tue late Lieutenant Brian Crossley, a director of 
Crossley Brothers, Limited, left property valued at 
£60,213 gross. 

Tue estate of the late Mr. Arthur Keen, of Guest, 
Keen & Nettlefolds. Limited, has been provisionally 
valued at £1,000,000. 

Coronet Hersert Hveues, President of the Shef- 
field Chamber of Commerce. has been appointed 
Swedish Vice-Consul in Sheffield. 

Estate of the gross valne of £88,236 has been left 
by the late Mrs. Helen Bell, widow of Mr. Charles 
Lowthian Bell. of the Cleveland Tronworks. 

Mr. R. A. E. Payne, for twenty-five years a mem- 
ber of the staff of King’s Norton Metal Company, 
Limited, has been appointed manager to the com- 


any. 

Tue late Mr. J. E. Wallis, of Basingstoke, Hants, 
engineer, ironfounder, and agricultural implement 
maker, left estate in the United Kingdom valued at 
£48,741. 

Tue late Mr. J. N. R. Schott, of Harrogate, steel 
manufacturer and merchant, left estate valued at 
gross, with net personalty sworn at 
£296,992. 

Mr. R. D. Lewis, of Tettenhall Court, Wolver- 
hampton, has been elected a director of Wm. Roberts 
(Tipton), Limited, in place of the late Mr. Thos. 
Cumberland. 

Captain Atrrep Hewtett, of Wigan, who is re- 
ported wounded, is a son of Mr. W. H. Hewlett, 
J.P., managing director of the Wigan Coal and Iron 
Companv, Limited. 

Mr. J. Hottoway, works manager at the North 
British Diesel Engine Works, South Street, White- 
inch, Glasgow, has been injured by being shot by a 
discharged workman. 

Tue late Mr. J. K. Wilson, a director of Snear and 
Jackson, Limited, steel and edge tool manufacturers, 
of Sheffield. left: estate valued at £268,977 gross, with 
net nersonalty £248.317. 


Tue late Mr. James Duffield, of Tallentire Hall, 
Cockermouth, Cumberland, formerly a director and 
general manager of Cammell, Laird & Company, 
Limited, left £454,734 gross and £314,947 net. 

Mr. Frep Owen, of Monton, Eccles, near Man- 
chester, ironfounder, who died last November, aged 
41 years, left estate of the gross value of £6,956, of 
which the net personalty has been sworn at £6,399. 

Tue late Mr. D. A. Louis, F.LC., F.C.S., of 123, 
Pall Mall, S.W., mining and metallurgical engineer 
and chemist, left estate valued for probate at £8.086 
gross, of which the net personalty has been sworn at 
£6,960. 

Tue gross value of the estate of the late Mr. E. §S. 
Thompson, of Westholme, Codsall, managing direc- 
tor of Thompson Bros., Limited, of the Bradley 
Boilerworks, Bilston, is £7,735, with £6,651 net 
personalty. 

Tue late Captain Stephen Garrett, Suffolk Regi- 
ment, of Haylings, Leiston, Suffolk, director of 
Richard Garrett & Sons, Limited, engineers, who 
died on March 12 from wounds received in action, 
has left £9,328. 

Mr. THackray, a director of Samuel 
Tyzack & Company, Limited, and chairman of the 
North of England Manufactured Iron Trade Concilia- 
tion and Arbitration Board, who died on March 8, 
left £52,095. 

Seconp-Lievtenant T. R.E., has been 
appointed by the War Munitions Committee of Mon- 
mouthshire as expert adviser in the selection and 
purchase of machine tools and plant for the manufac- 
ture of shells. Lieutenant Holland was previously 
employed as foreman engineer by the Ebbw Vale 
Steel, Iron and Coal Company, Limited. 

Mr. J. H. Canning, manager of the Newport 
(Mon.) Gasworks, has been appointed by the High 
Explosives Committee to organise and direct the work 
of providing high explosive material in Wales and 
Monmouthshire. He will be assisted by a committee 
of gas engineers, including Messrs. H. D. Madden 
(Cardiff), R. G. Clarry (Swansea), Octavius Thomas 
(Pentre, Rhondda), J. E. Kenshole (Merthyr), J. H. 
Swain (Pontypridd), and T. E. Franklyn (Barry 
Dock). 

Lizvrenant F. C. Atpovs, reported wounded in the 
Dardanelles, is the third senior lieutenant in the 6th 
Battal'on Manchester Regiment. He was a draughts- 
man at the works of the British Westinghouse Electric 
and Manufacturing Company, Limited, at Trafford 
Park, Manchester. Second L'eutenant A. Hopk‘nson, 
Ist (Royal) Dragoons, son of Sir Alfred Hopkinson, 
is lying wounded in hospital in London. Lieutenant 
Eric Hamilton Bedson, of the 8th Lancash‘re 
Fusiliers, younger son of Mr. Joseph Phillips Bedson, 
of Lapwing Lane, Didsbury, was wounded on Monday, 
June 7, in the Dardanelles, and is now in hospital at 
Alexandria. Before joining the colours he was im 
the service of Mr. Harry Burke, engineer, St. Mary’s 
Gate, Manchester. 


Mr. Lioyp Georges, as Minister of Munitions, has 
now appointed to assist him a very large staff of 


business men and experts. Exact duties have not 
yet been allocated, but the following are among the 
staff:—Sir Percy Girouard, late director of Sir W. 
G. Armstrong, Whitworth & Company, Limited: Mr. 
West. another director of the same firm: Mr. Leonard 
W. Llewellyn, general manager of the Cambrian Com- 
bine; Mr. G. M. Booth, shipping expert; Sir Guy 
Granet, general manager of the Midland Rail- 
way: Mr. E. C. Geddes, deputy-general manager of 
the North-Eastern Railway ; Sir Frederick Donaldson, 
director of Woolwich Arsenal: Lord Moulton, expert 
in chemistry and explosives: Sir H. Llewellyn Smith, 
late Permanent Secretary of the Board of Trade: Mr. 
W. H. Beveridge. director of Labour Exchanges: and. 
Dr. C. Addison, M.P. (to be Parliamentary Secretary 
of the new Ministry). It is also rumoured that Sir 
Alexander Kennedy, F.R.S., and Mr. Mever Law 
have been invited to join the Committee, Both are 
engineers with world-wide reputations, Sir Alexander 
Kennedy having been president of the Institutions 
of Civil, Mechanical and Electrical Engineers. 
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Parliamentary Notes. 


Technical Education. 


Mr. Lyncn asked the President of the Board of 
Education, on June 23, whether he could state his 
intention with regard to the wide educational 
scheme outlined by his predecessor in office by which 
it was intended to co-ordinate higher education, and 
especially higher technical education, with the means 
of developing industries in this country. 

Mr. A. Henperson (President of the Board of 
Education) said he had no intention of departing 
from the general policy in this matter initiated by 
his predecessor, and he hoped to make an announce- 
ment on the subject shortly. 


Supply of Charcoal. 


Mr. Ginnett has asked Mr. Runciman if the 
Board of Trade had ever tested or watched a test 
of the process invented by Sir Edward Zohrab for the 
utilisation of peat, especially for the production of 
charcoal, and having regard to the price of charcoal 
at present and the impossibility of producing high- 
class steel without it, whether he would institute a 
special examination of the process in question. 

Mr. Runciman, in reply, said he had no reason to 
believe that the manufacture of steel in this country 
had been restricted by difficulties in obtaining sup- 
plies, and he could not in any case undertake to 
arrange for the examination on behalf of the Board 
of Trade of patent processes which claimed to be of 
industrial advantage. 


The Price of Spelter and Iron. 


Mr. Anperson has asked the President of the 
Board of Trade whether spelter used in the manu- 
facture of cartridges has been advanced in price 
from £21 a ton last July to £115 a ton at the present 
time, an increase of over 500 per cent.; whether in 
the same period the price of best finished iron 
in Staffordshire has advanced from £8 10s. to 
£12 12s. 6d. per ton; whether he will cause thorough 
investigation to be made as to whether attempts have 
been made by various interests to corner supplies and 
force up prices by means of price rings; and whether 
he will make public the facts as to the prices and 
profits realised by all the interests concerned out of 
the present crisis. 

Mr. PretymMan: All necessary steps will be taken 
to guard against any artificial enhancement of price. 

Str Epwin Cornwatt asked the Minister of Muni- 
tions whether he is taking any steps to secure all 
possible supplies of spelter, whether for immediate 
delivery or for delivery over the first six months of 
1916. Sir Edwin Cornwall also asked the Minister 
of Munitions if his duties embrace the provision and 
regulation of raw material for the use of firms at 
work on Government contracts for munitions of war. 

Mr. Lioyp Georce: The answer to the first part 
of the question is in the affirmative. As regards the 
second part of the question, so far as I am aware, 
I have all the necessary powers for the purpose. 
Arrangements have been made with private firms to 
ensure that metals required for munitions of war 
are not used for other purposes. 


Profits of Armaments Companies. 

Mr. Anperson asked the President of the Board 
of Trade, on June 15, whether his attention had been 
called to the increase in profit of the King’s Norton 
Metal Company, Limited, from £37,348 for 1913-14 
to £131,097 for 1914-15; whether he had yet found 
a way, as recommended by the Secretary of State for 
War, to allow the workers to participate in the bene- 
fits automatically accruing to these companies from 
the war; or whether any scheme has yet been devised 
and put into operation for the limitation of war 
profits. 

Mr. Runerman: The profits of this comnany for 
1913 14 were as stated in the question; but the Board 


of Trade have no information as to the profits for 
the subsequent year. The whole question of the 
method of limitation of the profits of armament firms 
is now being considered by the Government. 

Mr. SNowpen later asked the Chancellor of the Ex- 
chequer if he was aware that the King’s Norton Metal 
Company had declared profits showing an increase of 
250 per cent. on the previous year; that such in- 
crease had been made during two-thirds of the year 
only ; that this firm’s special work was the manufac- 
ture of war munitions; and would he say if it was 
proposed to socialise these increased profits for the 
rel-ef of the general taxpayer, in view of the burden 
of the cost of the war and the increase in the cost of 
living? 

Mr. McKenna, in regard to the first part of the 
question, referred to an answer given by the Presi- 
dent of the Board of Trade on June 14, and, as to 
the latter, said he understood the firm in question 
was specially engaged in the manufacture of war 
munitions. The whole question of increased profits 
was under consideration. 


Cast-Iron Shells. 

Mr. R. P. Houston asked the Minister of Muni- 
tions on June 16, whether he was aware that one of 
the most destructive and effective shells used by the 
Germans against our trenches was a cast-iron shell 
filled with high explosives, and that this shell was 
more easily, cheaply, and quickly produced than our 
steel shrapnel shells; and whether he would arrange 
that our troops were promptly provided with an 
abundant supply of the same class of shell as the 
Germans were using, or an improved type. 

Mr. TENNANT, who replied, said:—I am not aware 
that the most destructive- and effective shells used 
by the Germans are made of cast-iron. J would point 
out to the hon. member that there is no lack of 
production of shell bodies, and that it is the produc- 
tion of other components that entirely governs the 
output. Whether, therefore, the shell is made of 
cast-iron or forged steel, and there are technical 


objections to the former, the complete round of 
ammunition would not be produced with greater 
rapidity. 


Mr. Hovston on June 23 further asked whether 
is was a fact that there was only a limited quan- 
tity of machinery in the country which could 
turn out steel shells for artillery; whether this 
machinery was practically confined to Government 
arsenals and armament firms regularly engaged in the 
manufacture of steel shells; whether there was an 
abundance of machinery in the country which could 
easily be used or converted for the manufacture of 
cast-iron shells. 

Dr. Appison (Parliamentary Secretary Ministry of 
Munitions), in reply, said that the question of the 
existing supply and distribution of machinery for 
making shells was being considered by the Ministry 
of Munitions of War, which was anxious to take full 
advantage of all suitable machinery. It had been 
stated, the War Office informed him, that the Ger- 
mans were using cast-iron or cast-steel shells, but no 
special inquiry had been made. 


Prohibited Exports. 


A special supplement to the ‘“‘ Gazette’? announces 
that the following are added to the list of goods 
which must not be exported to any places except 
British possessions and protectorates :—Steel contain- 
ing tungsten or molybdenum or both, and any tools 
or other articles made from such steel. 

The new Order also prohibits the export to Nor- 
way of ‘‘ tinplates, including tin boxes and tin canis- 
ters for food packing.’’ The export of these things 
to Denmark, the Netherlands, and Sweden had al- 
ready been forbidden. 
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New Companies. 


National Engineers’ Supply Company (Liverpool), 
Limited.—Capital £2,000 in £1 shares. 

John Wolstenholme & Son, Limited.—Capital 
£15,000 in £5 shares, to carry on the business of 
engineers. 

Excelsior Foundry Company, Limited.—Capital 
£10,000 in £1 shares. Registered office: Lenton 
Street, Sandiacre, Derby. 

British Drill and Engineering Company, Limited.— 
Capital £5,000 in 4,000 “A” shares of £1 and 4,000 
‘““B” shares of 5s. Registered office: 8, Waterloo 
Place, London, S.W. 

W. S. S. Syndicate, Limited —Capital £50 in 1s. 
shares, to take over the business carried on by the 
Rennie Forrest Shipbuilding, Engineering and Dry 
Dock Company, Limited. 

Fullwood Foundry Company, Limited.—Capital 
£30,000 in £1 shares, to carry on the business of iron 
and steel manufacturers. coalmasters, etc. Registered 
office: 3, Merry Street, Motherwell. 

British Bachelet Ordnance Company, Limited.— 
Capital £50,000 in £1 shares, to adopt an agreement 
with C. R. Howes, 42, Piccadilly, W. Secretary: 
W. E. Newell. Registered office: 166, Piccadilly, W. 

Rubel Bronze (1915), Limited.—Capital £100,000 
in £1 shares, to carry on the business of manufac- 
turers of and dealers in alloys, bronze ingots, cast- 
ings, ete. Registered office: 82, Victoria Street, 
S.W. 

Mechanical Supplies, Limited.—Capital £1,000 in 
£1 shares, to carry on the business of mechanical 
engineers, etc., and to adopt an agreement with F. W. 
Baynes. Registered office: 17, Lime Street, London, 
E.C. 

Malcast Foundry (1915), Limited.—Capital £1,000 
in £1 shares, to take over the business carried on bv 
the Malcast Foundry. The first directors are W. 
Foggo and 8S. A. Cosgrave (both permanent). Regis- 
tered office: The Crescent Works, Pleck Street, 
Walsall. 

Semple & Company, Limited.—Capital £1,000 in £1 
shares, to acquire the business of electrical and 
mechanical engineers carried on by Semple & Com- 
pany, 170, Hope Street. Glasgow. The first directors 
are R. Semple and J. H. Ballantyne. Registered 
office: 170. Hope Street, Glasgow. 

lowa Engineering Company, Limited.—Capital 
£1,500 in 1,000 part preference shares of £1 each 
and 10.000 ordinary shares of 1s. each. to carry on 
the business of electrical, mechanical, hydraulic and 
seneral engineers and contractors. Registered office: 
74. Vauxhall Bridge Road. London, S.W. 

David Etchelis & Son, Limited.—Capital £20,000 in 
£1 shares, to take over the business of an engineer 
and machinist carried on bv D. Etchells at the Bull 
Piece Works, Darlaston. The first directors are D. 


Etchells and D. H. Etchells (both permanent). Regis- 
tered office: Bull Piece Works, Darlaston. 

W. C. Carter & Moore, Limited.—Capital £100 in 
£1 shares, to carry on the business of consulting, 
marine, mechanical, and electrical engineers, etc. The 
first directors are C. Carter (chairman) and 
W. H. Moore. Secretary: H. Crafter. Registered 
office: Vernon House, Sicilian Avenue, Bloomsbury 
Square, London, W.C. 

Rennies Steel Castings Company, Limited.—Capital 
£30,000 in 15,000 preference and 15,000 ordinary 
shares of £1 each, to acquire the business of steel 
founders carried on at Tolleross, Glasgow, as Rennie’s 
Steel Castings Company. The first directors are D. 
Rennie and G. Rennie. Registered office: Mackin- 
fauld Road, Parkhead, Glasgow. 

Beddies, Limited.—Capital £10,000 in £1 shares, 
to acquire and carry on the brassfounding branch of 
the business of James Milne & Son, Limited, Milton 
House Works, Edinburgh, and the business of brass- 
founders at present carried on by John Beddie & 
Sons at 56a, Fountainbridge, Edinburgh. Registered 
office: 22, Milton Street, Edinburgh. 

Williams (Metals) Limited.—Capital £3,000 in £1 
shares, to acquire the business of metal merchants, 
manufacturers of ingot brass, spelter, pig and bar 
lead, ete., carried on by Walter J. Williams and Mrs. 
R. A. Morris at Gunbarrel Works, Witton Road, 
Aston, Birmingham, as W. Williams & Company. 
Registered office: Gunbarrel Works, Witton Road, 
Aston. 

Pen-y-Pass Copper Company, Limited.—Capital 
£1,290 in 1,200 participating preferred or ‘‘A”’ 
shares of £T each and 1,800 deferred ordinary or 
‘“*B” shares of 1s. each, to take over the tributors’ 
rights required by J. F. Wells, of 56, Moorgate Street, 
London, E.C., to work a certain copper mine at Pen- 
v-Pass, Wales. Registered office : 56, Moorgate Streef, 
London, F.C. 

Burdon Oil Gas Furnaces, Limited.—Canital £55,000 
in £1 shares, to take over the business formerlv car- 
ried on by John Burdon & Sons at Caldervale Works. 
Bellshill, Glasgow, as engineers and manufacturers of 
the patent Burdon oil-gas furnaces and the patent 
Burdon oil-gas producers, ete. _The first directors 
are R. Campbell, W. M. Burdon, D. M. Anderson, 
and A. J. Wilson. Registered office : 23, King Street, 
London, E.C. 

Willoughby (Plymouth), Limited.—Capital £25.000 
in £1 shares, to acquire and turn to account the busi- 
ness and properties of Willoughby Brothers. Great 
Western Docks, Plymouth, to carry on the business 
of makers, melters, forgers, rollers, casters. and con- 
verters of steel and other metals, etc., and to adopt 
an agreement with R. W. C. Barher. C. H. James, 
W. Hexter. B. W. Stedham, and J. B. James. The 
first directors are J. B. James. C. H. James, B. W. 
Stedham, W. Hexter. and R. W. C. Barber. Secre- 
tary (pro tem.), G. F. Reckett. Registered office: 
ae Engineering Works, Rendle Street, Ply- 
mouth. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS’ 


COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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High Pressure Fans 


Are made in a large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 
10 H.P. Fan and Motor, 


Some Points worth noting. 


Owing to few wearing parts, the Fans are not liable to break down. The | 
mechanical efficiency is high and remains so. The pressure is steady and the 
volume even and free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 


AS SUPPLIED TO THE 
BRITISH 
ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904, 


We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for 
several years for special purposes with highly satisfactory results. 


Celtic Collieries, Ltd., Cardiff. 


Telegraph: “OUTPUT, CARDIFF.” Telephone: 4640 & 4641. 
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MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, are those obtaining on the first day ot 


Pig-iron. 
July 1 
8. d, 
No.3. 67 O 
No. 4 foundry ee 66 6 
No. 4 forge -- 6 0 
White . €6 0 
East Coast hematite, mixed Nos. 100 0 
Cleveland warrants 66 9 


Above prices are for early ‘Lo.b. ‘deliveries 
and as regards Cleveland iron are for G.M.B. 


brands, ‘The warrant quotations are the sellers 
cash prices, 
Scotland. 
d, 
Standard Foundry (Glasgow Market 
settlement price) oe oo 66 4) 
Warrants, ditto .. om 
Makers’ prices :— s. d. s. 
Gartsherrie No. 1.. 85 O No.3.. 81 0 
Ooltness No.1.. 102 0 No3.. 82 O 
Summerlee No. 1.. 85 0 No.3.. 80 0 
Langloan No.1... 85 O No.3.. 80 0 
Calder No. 1.. 80 O No.3... 75 O 
Clyde No. 1.. 86 0 No.3.. 81 O 
Carnbroe No. 1.. 83 No.3.. 79 O 
Monkland No.1... 81 0 No.3.. 79 6 
Shotts No. 1.. 82 6 No.3.. 77 6 
Govan No.1.. 75 6 No.3.. 74 6 
(All deliverabie alongside Glasgow.) 
GlengarnockNo. 1 8 O No. 0 
(Deliverable alongside Ardrossan, ) 
Dalmellington No.1 82 O No.3.. 80 0 
Eglinton No. 1. 0 No.3.. 79 0 
(Deliverable Ayr. 
Carron No. 1.. 85 O No.3.. 81 0 
(F.a.s, Grangemouth.) 
Lancashire. 
a 
Lancash're No 3 foundry f.o.t. 
Lincolnshire No,3 foundry .. — 7 9 
Derbyshire No, 3 foundry 73 6 7 O 
Staffordshire No. 3 foundry 73,0 73 6 
Oleveland No, 3 foundry 75 76 2 
(All delivered equal Manchester. ) 
Gartsherrie 88 6 
Scotch } Glengarnock .. 85 0 87 0 
No, 3 Eglinton ig Nom, 
Summerlee 0 
(Delivered Manchester Docks. ) 
North-West of England. 
Bessemer mixed numbers net s. d. 8, 
-- 105 O 
Hematite ‘warrant net cash .. 
Lorn cold-blast charcoal iron .. 180 0 190 0 


The Midlands. 


Common forge 67 0 68 OQ 
Staft Part Mine forge 72 
Staffs. ) Rest All Mine $7 6 100 0 

Cold Blast .. — 155 0 


Strong forge, about 1s, less ‘than grey forge; 
Mottled and White, about 2s, less than forge : 


No, 1, about 2s, above No, 2, 
Northampton foundry .. oe 
North Staffs. foundry .. 
Derby foundry .. . 
Nottinghamshire foundry oe 
Leicestershire foundry .. 
Shropshire Cold-Blast .. 
(Delivered South Staffordshire ‘Works, net oak 


monthly.) 
Lincolnshire. 
8, 6, 
Grey forge. . ee ee 
Basic oe ee — 


No, 3foundry 
No, 4 foundry 
F ‘0. t. Makers’ ks. 


South Wales. 
Welsh Gematite 195 0 


the current month. 


Ferro-Alloys. 
Net, Delivered Sheffield Steel works. 
Ferro-chrome: 4/6% carbon. Basis 
60%, scale 10s. per unit, Per ton 28 O O 
Ferro-chrome: 6/8% carbon, Basis 
60%, scale 10s, per unit, Perton 2610 0 
Ferro-chrome ; 8/10% carbon, Basis 
60%,scale 83, 6d. per unit. Perton 25 0 O 
Ferro-chrome : Specially refined, 
guaranteed maximum 2% carbon, 
broken to small nieces for use in 
best quality crucible steels. Basis 
60%, scale 22s, per unit. Per ton 70 0 O 
Ferro-vanadium ; 33/40% Va., per lb, 
of Va. contained in the alloy ‘ 09 0 
Ferro-silicon : 45/50%. Basis 50%, 
5s, scale per unit .. rton 1415 0 
Ferro-titanium ; 15/18%, per pound, 
at 0 0 6} 
Ferro- molybdenum : 7o/80% ‘Mo. per 
pound of Mo, contained 018 0 
Ferro-phosphorus : 20/25%.- 1610 0 
*Ferro-manganese 80% ee 
* F.o.b. Liverpool, 
tron Castings. 
Cleveland. 
£s. 4 £s. 
Columns (plain) . £7 6 
Pipes, 24 in, 700 75 0 
i 4 in, 610 0 615 0 
to 8 in, 650 676 
» 10 tol6 in, - 650 - 
Chairs 476 410 0 
Floor plates( open sand) 310 0 312 6 
(At work). 


Non-Ferrous Metals. 


Copper. £s.d. £ 8 d. 
Standard, Cash - 79 26 79 6 
Three months 7 80 7 6 8012 6 
Electrolytic .. es 93 0 0 94 0 0 
Tough . es 91 00 92 0 0 
Best selected 910052 00 
Tin. 

Standard, Cash ba 7015 0 171 5 O 

», Three months 166 O O 16610 
English Ingots 171 00152 0 0 
Bars .. 172 0 0173 0 
Refined ‘- 175 0 0 

Speliter. 
American - —- 1000 
Specials — 
Hard .. _ 62 0 0 
British — 110 00 
Lead. 
Soft foreign .. ee — 25 0 0 
English ee 26 0 0 
Antimony. 
Regulus ee — 12300 
Aluminium. 

Virgin Metal, 98/99% .-per ton 8 O 0 


*Chromium 
98/99% purity per Ib, 
*Nickel. 
Ia cubes, 98/99% purity Per ton 220 0 O 


*Tungsten Metal Powder. 
96/98% purity .. per lb, oe 0 


*Molybdenum Metal. 
96/98% purity.. per Ib. 


*Cobait Metal. 


97% purity .. per Ib. at 07 6 
| Quicksilver. 
75 Ib, bottle .. oe - 1615 0 


* Net, Delivered Sheffield Works, 


Scrap iron and Steel. 


Cleveland. 
s. d, $s. d, 
Steel scrap, heavy melting .. 67 6 to 70 0 
Iron scrap cast (cupula metal) 59 O 62 0 
London f.o.b.). 

Heavy steel 60 0 
aight oe ee eo SO O 

Heavy cast ee 60 


Non-Ferrous Scrap. 
London merchants quote the following prices 
for scrap metal, delivered London, and subject to 
market fluctuations: 


A. Joseph. 

& 
Hy. Electrolytic Copper Scrap - 90900 
Hv. Selected Scrap Brass ., +» 7000 
Hy. Tinn d Cop,er Wire .. 76 00 
B st Selected Gunmetal Scrap 75 00 


Re-melted Ingot Lead 30s, under 
English Lead price on date of order, 


Stocks. 
Pig-Iron in Public Store. 


Inc, + or 
July 1. since 
1914, 
Tons. Tons. 
at Glasgow 
1,000 No change. 
Ditto makes -2 
Connal’s at Middles- 
brough 152,281 + 73,992 
Connal’s at “Middles- « 
brough, hematite . - No change, 
West hematite. . 2,605 3,023 
Metals. 
Copper, Europe and 
afloat ee ee 33,°41 + 4,770 
Tin, London Holland, 
U.S.A, and afloat .. 18,206 — 363 


Coke. 
Middlesbrough. 
Gas Coke ee ++ unobtainable, 
Foundry Coke 350 to 40 O 
Furnace Coke .. oe oe _ 30 0 
Newcastle-on-Tyne. 
F.0.b 
FouNDRY COKE— s d. 
Original Garesfield ., 37 6 
Mickley ee 37 6 
Stella Garesfield’ 37 6 
Prie-timan’s Garesfield 37 6 
Consett Garesfield 37 6 
Newcastle gascoke ., 27 6 
Cardiff. 
s. d s d 
Special foundry coke 40 0 to 42 0 
Foundry coke ee «- 34 0 to 38 0 
Furnace coke .. ee «» 30 0 to 32 9 


Leeds. 
Furnace coke (washed) .. _- 25 0 


Birmingham. 
Foundry coke ee oe 
Glasgow. 
Foundry coke .. oe 30 0 
race ,, ee 24 0 
Gas ee oe 
London, 
Welsh or Durham Foundry, 
truck ee _ 47 
Yorkshire, <d/d Tondon 
Stations, in truck 36 
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Established 1863, 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes. Bellows, Buckets, Spades. Forks, Riddles. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


ge 


These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour, 
The following testimonial explains itself :— ? 
‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in ra ; 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD, 
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PLUMBAGO — CRUCIBLES. 


William OLSEN 


ANALYSES 


- 

= MECHANICAL TESTS = $ 5 
IN FOUNDRY WORK. = STRAW AND WOOD, 
= & CROFT, = a 5 


GLUTRIN — CORE GUM. 


SAN KEY 


SEAMLESS PRESSED STEEL 


FOUNDRY LADLES 


Plain or Lipped: Made in any capacity from } cwt. te 4 cwts. Write for Details. 


JOSEPH SANKEY & SONS LTD., HADLEY, SALOP. 


THE TE We also supply 
LEED | ROTARY CORE 
COMBINED | MACH INES 
PISTON CORE 
HAND - PRESS MACHINES 
& TURNOVER (for large cores) 
MOULDING CORE OVENS. 
MACHINE CUPOLAS. 
CRUCIBLE 
FURNACES. 
Taps Bow MOULD ns 
(Portable). 
MOULDING 
in MACHINES 
‘variety of work. SAND MIXERS. 
| TUMBLING 
BARRELS. 


HORACE P. MARSHALL & CO., Founpay specuuists. LEEDS. 


Telegrams : ‘Specialty, Telephone : 1009. 


= 
TONG 
sek Tessed Stee}: 
Found 
ta 


THE FOUNDRY TRADE JOURNAL. 399 


SITUATIONS VACANT AND WANTED. 


OULDER, used to general, light, and medium 

} Castings, desires responsible position or favourable 

change. Has some technical knowledge, acquainted with 

late and machine. Age 33, marrie1, temperate.—Apply 

Box No. 568, Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C 


OUNDRY FOREMAN.—GOVERNMENT WORK. 
Wanted, to take charge of a small Foundry en- 
gaged chiefly upon investigation work, but having some 
roduction, a first-class man with all-round experience of 
iron, bronzes and aluminium, methods, processes, and costs. 
Varied experience in the car and cycle motor lines would 
prove advantageous. No man on Government work need 
apply.— Write or apply nearest BOARD OF TRADE LABOUR 
EXCHANGE, mentioning this paper and No. A472. 


RON FOUNDRY MANAGER (age 29 years) 

desires change ; can take entire charge of works; 
quoting prices and getting out costs done systemati- 
cally; would travel and break new ground.—Apvly 
Box 572, Offices of THe Founpry Trape Journat, 
165, Strand, London, W.C. 


ESSRS. C. A. ROBINSON & CO., Anchor Iron 
M Wharf, East Greenwich, 8.#., are Cash Buyers 
of every description of Scrap Iron and Steel, Brass, 
Copper, and all Metallic Residues.—Telephone, No. 94 
Deptford. 


FOR SALE AND WANTED—(Continued.) 


O BRASS FOUNDERS AND OTHERS,— For SALE, 
almost new HAND MOULDING MACHINE, 
SAND MILL, ROTARY SIEVE, First-Class GAS 
ENGINE, LATHES, and other Machines.—Apply Box 
490, Offices of THE FouNDRY TRADE JOURNAL, 165, 
strand, London, W.C, 


UPOLAS, 33 ft. and 64 ft. diameters; Steam Ham- 

mers, 3, 7, and 25 ewts. ; Platt’s ‘‘ Hercules’ Power 

Hammer, 160 lbs.—BARNETT, 44, Albany Road, Wolver- 
hampton. 


LOWERS.—Three 2-in. Keith Blackman’s, and 

_ one engine-driven, 7 in. by Roots; 36 in. Fan, 
14 in. outlet, and 6 in. Dempster Gas Exhauster.— 
Address, Box 575, Offices of THe Founpry TRADE 
JournaL, 165, Strand, London, W.C. 


PATTERN SHOP=; 
SUPPLIES. 


J. BURN & CO., 


Bhai 


BIRMINGHAM. | 


SPECIAL 


FRODAIR 


ASK FOR OUR SUGGESTIONS FOR ECONOMICAL IRON 


THE FRODAIR IRON & STEEL CO., LTD, 
. Fenchurch House, LONDON, E.C. 


PIG IRON 


for 


CYLINDERS, CHILLED CASTINGS, 
MACHINE CASTINGS, 
FOUNDRY PURPOSE. :: 


and any 


MIXTURES. 


< 
FOR SALE AND WANTED. 
SCRAP METALS. 
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THE ‘“CHIPCHASE” PATENT 


MOULDING MACHINE. 


(HYDRAULIC or PNEUMATIC) 
SIMPLE - STRONG - DURABLE 


These Ladles are manufac- 
tured by a patented process 
each from a sing.e steel plate 


without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market, 


prices on application to 


This illustration shows the 3rd position in the making 
of axle boxes, 
THE “ CHIPCHASE’’ PATENT JAR- 
RING MACHINE. Ges 
THE “ CHIPCHASE’’ PATENT CORE 


Sole Makers— 


CASTLETON FOUNDRY, CASTLETON, MANCHESTER. 


MAKING MACHINE. CAN ALSO BE MADE IN ALUMINIUM. 


DAVID BRIDGE & Co., Ltd., Kin.ly mention this paper when enquiring 


ENGINEERS. 


Teeth Supplied to Consumers. 


SUN IRON WORKS, QJ DHAM. 


IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 


ROPE & BELT PULLEYS. 


WM. WHITTAKER SONS, 
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EL LADLE SOLE 
3 
Ladies to contain 56 Ib. of meta 4 
j only weigh about Ib. each. 
They are made of all capacities 
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Without lips; also mounted or un- =. 
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